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PREFACE 


During  our  periods  of  office  as  Resident  Assistant  Surgeon 
and  Resident  Assistant  Physician  respectively  to  St. 
Thomas's  Hospital,  we  had  an  unique  opportunity  of  seeing, 
and  in  many  cases  of  treating,  a  very  large  number  of  acute 
abdominal  conditions.  In  this  book  we  have  endeavoured 
to  set  forth  the  results  of  our  experiences,  and  our  object  has 
been  to  discuss,  compare  and  contrast  all  the  various  acute 
diseases  and  injuries  to  which  the  abdomen  and  its  contents 
are  liable,  treating  these  conditions  from  the  point  of  view 
of  both  physician  and  surgeon.  We  are  not  acquainted 
with  any  single  book  written  on  these  lines,  though  the 
surgical  aspect  of  the  subject  has  been  effectively  dealt 
with  by  Mr.  Battle  in  his  admirable  "Lectures  on  the 
Acute  Abdomen,"  recently  pubHshed  in  book  form.  We 
would  here  acknowledge  the  valuable  help  which  we  have 
obtained  from  the  numerous  text-books  and  monographs 
which  we  have  consulted  durmg  the  preparation  of  this 
book. 

Wliile  treating  all  these  conditions  together,  our  aim  has 
been  to  make  the  account  of  each  separate  disease  complete 
in  itself  ;  in  Chapter  V,  for  instance,  intestinal  obstniction  is 
considered  as  an  acute  abdominal  disease,  and  then  some 
fourteen  varieties  of  obstruction  are  discussed  in  detail. 
We  trust  that  the  advantages  may  outweigh  the  disadvan- 
tages of  this  plan. 

There  being  no  precise  definition  of  an  "  acute  abdominal 
disease,"  we  have  had  considerable  difficulty  in  deciding  on 
a  frontier  between  acute  and  chronic  disorders,  and  we  are 
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aware  that  our  decision  to  include  some,   or  to  exclude 
other,  conditions  may  be  open  to  criticism. 

In  many  instances  we  have  illustrated  our  account  of  a 
disease  by  brief  notes  of  typical  cases  ;  such  of  these  as 
occurred  in  hospital  practice  have  already  been  published 
in  the  "  St.  Thomas's  H  pHal  Reports,"  and  we  have  to 
express  our  thanks  to  the  p.  .ysicians  and  surgeons  of  St. 
Thomas's  Hospital  for  permission  to  refer  to  them.  Our 
thanks  are  also  due  to  the  proprietors  of  the  Lancet  and 
of  the  British  Medical  Journal  for  the  loan  of  blocks,  and 
to  the  proprietors  of  the  Practitioner  for  permission  to 
republish  the  section  on  Intussusception.  Mr.  Rouquette 
has  given  us  valuable  assistance  in  the  reading  of  proof- 
sheets.  Finally,  we  wish  to  acknowledge  the  courtesy  and 
consideration  with  which  we  have  been  treated  by  our 
publishers,  Messrs.  Bailliere,  Tindall  and  Cox. 

JOSEPH   E.   ADAMS. 
MAURICE  A.   CASSIDY. 

London,  W. 
May,  19 1 3. 
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ACUTE   ABDOMINAL   DISEASES 

CHAPTER   I 
ANATOMY 

It  seems  desirable  to  devote  the  first  chapter  of  this  book 
to  a  consideration  of  gross  anatomy,  so  far  as  it  interests 
the  cHnician  and  the  operating  surgeon. 

The  Abdominal  Cavity 

The  topography  of  the  abdominal  viscera  has  been 
simplified  by  the  division  of  the  cavity  into  nine  regions 
by  four  arbitrary  planes,  two  of  which  are  horizontal,  and 
two  vertical.  The  upper  horizontal  plane  passes  through 
the  lowest  part  of  the  tenth  costal  cartilages,  and  is  termed 
the  infm-costal  plane.  The  lower  horizontal  plane  passes 
through  the  tubercles  of  the  iliac  crests,  and  is  termed  the 
intcy-tubcrcular  plane.  These  two  lines  of  demarcation 
divide  the  abdominal  cavity  into  upper,  middle,  and  lower 
zones.  These  three  zones  are  again  divided  by  two 
lateral  vertical  planes,  which  on  either  side  pass  through 
a  point  midway  between  the  anterior  superior  spine  «)f  the 
ilium  and  the  symphysis  pubis.  These  planes  usually 
cut  the  costal  margin  at  the  tip  of  the  ninth  costal  cartilage. 
The  three  horizontal  zones  are  thus  divided  each  into  three 
smaller  compartments,  the  upper  including  the  epigastric 
and  right  and  left  hypochondriac  regioi)s,  the  middle  zone 
the  umbilical  and  right  and  left  lumbar  regions,  and  the 
inferior  zone  the  hypogastric  and  right  and  left  iliac  regions. 
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The  infra-costal  plane  passes  through  the  upper  part  of  the 
third  lumbar  vertebra.  The  inter-tubercular  plane  passes 
through  the  body  of  the  fifth  lumbar  vertebra.  Addison 
has   suggested    that    the    horizontal   plane   separating   the 


Fig.  I. — Abdominal  topography ;  I,  Trans-pyloric 
plane;  2,  Infra-costal  plane;  3,  Inter-tuber- 
cular plane;  4,  Kight  lateral  vertical  plane; 
5,  Left  lateral  vertical  plane. 

middle  and  upper  abdominal  zones  should  be  that  line 
which  pa?ises  through  a  point  mid\va\r  between  the  epi-stemal 
notch  and  the  pubic  symphysis.     Posteriorly  this  plane 
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Strikes  the  lower  border  of  the  Ixxly  of  the  first   lumbar 
vertebra,   whilst,   as  it  almost   constantly  passes   through 
the  pylorus,  it  is  termed  the  trans- pyloric. plane.     It  lies 
almost  midway  between  the  xiphi-stemal  junction  and  the 
umbilicus,  the  former  of  which  is  on  a  level  with  the  disc 
between  the  ninth  and   tenth  dorsal  vertebra,  while  the 
latter  is  on  the  same  plane  as  the  disc  between  the  third 
and  fourth  lumbar  vertebra.      If  the  trans-pvloric  plane 
be  preferred  t<.  the  infra-costal  as  the  line  .,f  division  between 
the  upper  and  middle  abdominal  zones,   the  size  of  the 
umbilical  and  right  and  left  lumbar  regions  becomes  greatly 
increased   but  anatomists  are  united  in  retainnt;  the  names 
allotted  to  these  regions,  though  their  relative  extent   is 
no    constant      The  point  at  which  the  trans-pyloric  plane 
cuts  the  middle  Ime  of  the  body  has  been  termed  the  "  cen- 
tral point  ■'  of  the  abdomen,  and  t'le  distance  between  this 
central  Pomt  '  and  the  upper  margin  of  the  symphysis 
pub,.    IS    bisected    by    the    inter-f  '      .ular    plane      The 
lateral    vertical    plane    described    a       e    passes    through 
Poupart  s  ligament  well  on  the  inner  siuo  of  its  centre 


The  Alimentary  Canal 

The  Stomach.— The  situation  of  the  cardiac  orifice  is 
marked  on  the  surface  of  the  abdomen  by  a  point  .  n  tl  e 
seventh  costal  cartilage  half  an  inch  from  th^  left  bord 
of  the  sternum.     The  seventh  costal  cartilage  forms  the 
upper  lateral  boundary  of  the  epigastric  triangle,  as  it  i! 

is  on  a  levef  J!' £'2:.j'^:^-::^:^zt 

usually  some  four  inches  from  the  surface  of  the  abdomen. 

to  th^^  T.  T  u''  '''^'"  '^'  '*°'"^^h  ''  ^"»Pty.  lies  just 
to  the  right  of  the  middle  line  on  the  trans-pyioric  plane 

v^rt'et"  ""Tr^  "^"^"'  P"^^^^  ^'^^""^h  the  first  hfmba; 
Ibdom  n'.l  In  r""  '"^^'"''  ""^y  ^  "^^PP^d  out  on  the 
abdommal  wall  by  a  curved  line,  with  convexity  to  the  left. 
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uniting  these  two  p«>ints.  The  position  of  the  (s'nater 
curvature  varies  with  the  state  of  distension  of  the  stoniai  h  ; 
with  the  stomach  moderately  distended  it  asiends  from  the 
cardiac  orifice  to  the  level  of  the  lower  border  of  the  fifth 
costal  cartilage  m  the  mammary  line,  and  then  curves  down- 
wards cutting  the  costal  margin  at  some  part  of  the  ninth 
cartilage,  and  reaches  the  pylorus  by  describing  a  curve 
which  passes  within  two  inches  of  the  umbilicus.  When 
the  stomach  is  distended  with  f(M)d  the  pylorus  may  pass 
as  far  to  the  right  as  three  inches  from  the  middle  line, 
while  the  greater  curvature  may  descend  about  an  inch 
below  the  level  of  the  umbilicus.  If  these  limits  are 
exce'.'ded  the  stomach  is  p;itholt)gically  enlarged. 

The  Duodenum.— This  portion  of  the  alimentary  tanal 
is  ten  inches  long,  and  has  been  divided  into  three  parts. 
The  first  part  is  situated  in  the  right  half  of  the  epigastrium, 
and  lies  behind  the  eighth  costal  cartilage,  on  the  inner  side 
of  the  gall  bladder.  Its  length  is  two  inches,  and  behind  it 
lie  the  gastro  duodenal  vessels,  whilst  it  is  covered  in  front 
and  above  by  the  quadrate  lobe  of  the  liver.  In  direction 
it  passes  a  little  upwards  from  the  pylorus  to  the  right  side 
of  the  first  lumbar  vertebra.  This  pt)rtion  of  the  duode  nun 
forms  the  lower  boundary  of  the  "  Foramen  of  Winslow," 
to  which  we  will  pay  attention  later. 

The  second  part  of  the  duodenum,  some  four  inches  in 
length,  descends  from  the  first  to  the  third  lumbar  vertebra, 
a  little  to  the  right  of  the  median  vertical  plane.  It  lies  i:i 
front  of  the  hilum  and  the  lower  portion  of  the  inner  border 
of  the  right  kidney.  It  is  crossed  about  its  middle  by  the 
attachment  of  the  transverse  meso-colon. 

The  third  part  of  the  duodenum  is  from  four  to  five  inches 
in  length  and  is  divided  into  a  transverse  and  an  ascending 
portion.  The  forn  ^r  passes  horizontally  across  the  body  of 
the  third  lumbar  vertebra,  about  two  inches  above  the  inter- 
tubercular  plane,  while  the  latter  ascends  almost  vertically 
to  reach  the  duodcno-jcjunal  flexure  on  the  left  side  of  the 
body    of    the    second    lumbar    vertebra,    just    below    the 
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transpylorif  piano,  and  abotit  an  imh  and  a  half  tn  the 
Kit  of  tho  median  \tTtica!  plane.  Behind  the  commentc- 
nient  of  this  part  of  the  duodenum  is  the  ri^ht  ureter. 

The  Duodeno-J^unal  Flexure  is  the  most  fi.xed  part 
of  the  small  bowel,  and  is  a  most  important  surKieal  land- 
mark.    It  marks  the  eonunem  ement  of  the  small  intestine 
prop<'r,  and  may  be  located,  after  the  abdomen  is  ojH-ned. 
by  one  or  other  of  the  following,'  methods  :  (a)  if  the  omentum 
and   transverse  lolon   he   turned   upwards  and   pulled  otit 
through  the  wound  towards  the  ri^ht  side  of  the  abdomen 
the   posterior   layer   of   the    transverse   meso-colon  will   be 
e.xposed  to  view,  and  passing  from  it  on  the  left  side  of  the 
second  lumbar  \ertebra  will  b<'  seen  a  more  or  less  vertical 
fold  of  peritoneum,  termed  the  nicso-colic  band,  which  passes 
on  to  the  first  part  of  the  jejuniun.     Traction  on  the  trans- 
V'T       neso-colon  as  a  rule  tifjhtens  this  band  and  brings 
the      mmencement  of  the  jejunum  readily  into  view.     It 
is  probable  that  this  fold,  which  appears  to  be  constantly 
present,  though  of  variable  size  and  direction,  has  for  its 
function  the  maintenance  of  a  free  passage  through  the 
duodeno-jejunal  flexure  by  preventing  kinking  of  the  jejunum, 
which  tends  to  fall  to  the  right  or  left  according  as  the 
patient  lies  on  his  right  or  left  side.     If  this  band  be  identified 
the  surgeon  may  be  quite  sure  that  the  bowel  to  which  it 
leads  is  the  first  part  of  the  jejunum  ;    (b)  if  the  hand  be 
passed  through  the  laparotomy  wound  on  the  deep  aspect 
of  the  abdominal  wall  to  the  left  flank,  and  further,  till  the 
surface  of  the  left  kidney  is  reached,  then  when  the  hand  is 
brought  forward  it  should  grasp  a  piece  of  small  bowel,  and 
this,  from  its  fixity,  may  be  identified  as  the  commencement 
of  the  jejunum.     The  former  method  is  undoubtedly  the 
better,  and  is  applicable  in  all  cases  where  the  surgeon  is 
operating  through  an  upper  abdominal  incision  ;  where  there 
is  need  for  such  identification  through  a  lower  abdomin  ' 
wound  the  second  method  will  be  found  reliable.     It  m; 
also  be  noted  that  the  wall  of  the  first  p.irt  of  the  jejunum  is 
thicker  than  that  of  the  remainder  of  the  small  intestine. 
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and,  when  healthy  bowel  is  examined,  this  jejunal  region  has 
less  peritoneal  polish  than  the  coils  below  it.  The  mesentery 
here  contains  very  little  fat. 

Small  Intestine.— This  is  about  twenty-three  feet  in 
length  ;  its  upper  two-fifths  constitute  the  jejunum  and  its 
lower  three-fifths  the  ileum.  The  wall  of  the  jejunum  is 
for  the  most  part  thicker  than  that  of  the  ileum  on  account 
of  its  valvulae  conniventes,  but  in  a  state  of  distension  it  is 
difficult  to  tell  jejunum  from  ileum.  The  commencement  of 
the  jejunum  can  be  determined  in  the  manner  described 
above,  and  the  terminal  loop  of  the  ileum  can  often  be 
pulled  up  into  an  abdominal  wound  by  passing  the  finger 
below  the  cacum  over  the  inner  border  of  the  psoas  muscle 
and  the  external  iliac  vessels,  as  this  loop  usually  descends 
into  the  pelvis  before  rising  to  the  level  of  the  ileo-csecal 
valve.  It  is  difficult  to  ascertain  the  exact  position  in  the 
intestinal  canal  of  any  loop  of  small  bowel  exhibited  in  a 
wound,  and  one  is  guided  by  the  position  of  the  wound,  the 
thickness  of  the  bowel  wall,  and  its  proximity  to  the  fi.xed 
points,  the  duodeno-jejunal  flexure,  and  the  ileo-csecal  valve. 
The  upper  and  lower  ends  of  an  isolated  loop  may  be  identified 
by  peristalsis  if  this  is  active,  or  by  noting  carefully  its  rela- 
tion to  the  mesentery.  The  root  of  the  mesentery  of  the 
small  intestine  is  from  six  to  eight  inches  in  length  and 
passes  from  the  left  side  of  the  second  lumbar  vertebra 
downwards  to  the  level  of  the  right  sacro-iliac  synchondrosis. 
When  a  loop  of  the  bowel  is  stretched  and  held  outside  the 
abdomen  parallel  to  this  line  of  mesenteric  attachment  the 
finger  may  be  passed  first  over  the  upper  right  surface  of 
the  mesentery  and  then  over  the  bowel  and  along  the  left 
inferior  surface  to  the  mesenteric  root.  If  the  mesentery 
is  then  felt  to  be  flat  and  free  from  twists  the  portion  of  the 
gut  to  the  left  of  the  wound  is  its  upper  end.  If  folds  are 
felt  in  the  mesentery  the  bowel  must  be  rotated  till  these 
are  undone  and  the  mesentery  presents  two  free  flat  surfaces  ; 
the  direction  of  peristalsis  will  then  be  from  left  to  right. 
It  may  not  always  be  easy  to  reach  the  root  of  the  mesentery, 


AXATO.Uy 


but  this  method  will  still  serve  as  a  useful  guide  in  determining 
the  proper  direction  of  an  exposed  lo<jp  of  either  jejunum 
or  ileum. 

Meckel's  Diverticulum. — This  patent  remnant  of  the 
pro.ximal  part  of  the  ViteHine  duct  is  found  in  nearly  two 
per  cent,  of  bodies.  When  present  it  arises  from  the  anti- 
mesenteric  border  of  the  ileum  between  two  and  three  feet 
above  the  ileo-csecal  valve,  and  the  lumen  of  the  ileum  is 
usually  narrowed  at  the  point  where  the  diverticulum  joins 
it.  The  length  of  this  blind  canal  is  commonly  two  inches, 
and  its  distal  end  may  be  free  ;  if  it  is  adherent  to  abdominal 
structures  it  becomes  a  potential  source  of  danger  by  causing 
intestinal  obstruction. 

The  Ileo-caecal  Valve  lies  on  the  level  of  the  inter- 
tubercular  plane,  and  its  situation  is  fairly  accurately  marked 
out  on  the  abdominal  wall  at  the  point  where  this  plane  is 
cut  by  the  right  lateral  vertical  plane. 

The  Caecum  is  some  two  and  a  half  inches  in  length,  and 
its  long  axis  is  directed  downwards,  forwards,  and  inwards. 
It  hes  below  the  level  of  the  inter-tubercular  plane  in  the 
right  ihac  fossa,  and  comes  into  contact  with  the  anterior 
abdominal  wall  immediately  above  the  outer  third  of 
Poupart's  ligament.  When  empty  it  is  more  or  less  com- 
pletely covered  by  coils  of  small  intestine.  It  is  easily 
recognised  by  its  situation  and  its  longitudinal  muscular 
bands,  the  anterior  of  which  is  the  best  guide  to  the  base 
of  the  appendix. 

The  Vermiform  Appendix. — The  opening  of  the  appendix 
into  the  caecum  is  marked  on  the  surface  of  the  abdomen 
by  a  point  just  below  and  internal  to  the  junction  of  the 
right  lateral  vertical  and  the  inter-tubercular  planes.  This 
orifice,  as  well  as  that  of  the  ileo-ciecal  valve,  lies  on  the 
postero-intemal  aspect  of  the  caecum.  The  length  of  the 
appendix  is  very  variable,  and  the  direction  in  which  it 
points  is  also  inconstant ;  it  may  pass  upwards  and  inwards 
behind  the  lower  end  of  the  ileum,  or  downwards  and  inwards, 
overhanging  the  iliac  vessels  at  the  pelvic  brim,  or,  less  often, 
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it  may  be  directed  upwards  behind  the  ascending  colon. 
These  are  the  three  common  positions  described  by  anato- 
mists, but  the  surgeon  not  infrequently  finds  that  it  has  passed 
behind  the  caecum  to  reach  its  outer  aspect.  The  anatomical 
position  of  the  appendi.x  has  an  important  bearing  on  the 
results  of  appendicitis,  and  the  last-mentioned  position  is 
usually  regarded  as  the  most  favourable.  At  times,  how- 
ever, neither  the  appendix  nor  csecum  are  present  in  the  right 
iUac  fossa,  and  search  must  then  be  made  in  the  right 
hypochondrium,  where  the  caecum  ma\'  occupy  a  sub- 
hepatic position.  The  caecum  is  developed  beneath  the  liver 
just  to  the  left  of  the  middle  line,  and  normally  it  passes  to 
the  n'ght  and  downwards  till  it  reaches  the  right  iliac  fossa, 
but  li  may  be  arrested  in  any  part  of  its  descent  and  is  sair 
to  lie  in  the  "  ftetal  "  position  when  it  is  beneath  the  liver. 

The  Ascending  Colon  lies  deeply  in  the  right  lumbar 
region,  passing  upwards  from  the  inter-tubercular  plane  to 
the  level  of  the  ninth  costal  cartilage.  It  lies,  for  the  most 
part,  outside  the  right  lateral  vertical  plane,  and  rests  upon 
the  quadn-tus  lumborum  and  right  kidney. 

The  Hepatic  Flexure  is  on  a  level  with  the  ninth  right 
costal  cartilage,  and  lies  to  the  right  of  the  gall  bladder, 
between  the  liver  and  the  anterior  aspect  of  the  lower  pole 
of  the  right  kidney.  It  occupies  the  lowest  part  of  the  right 
hypochondrium. 

The  Trans\  2rse  Colon,  as  it  passes  from  the  hepatic 
to  the  splenic  flexure,  about  the  level  of  the  second  lumbar 
vertebra,  commonly  forms  a  U-shaped,  or  a  V-shaped,  loop, 
and  the  lowest  part  of  this  may  pass  below  the  level  of  the 
umbilicus.     It  crosses  the  second  part  of  the  duodenum. 

The  Splenic  Flexure  lies  in  the  left  hypochondrium  at 
the  level  of  the  eighth  costal  cartilage  behind  the  greater 
curvature  of  the  stomach.  It  is  separated  from  the  lower 
portion  of  the  spleen  by  the  costo-colic  fold  of  peritoneum. 

The  Descending  Colon  passes  almost  vertically  down- 
wards to  the  outer  side  of  the  left  lateral  vertical  plane  in 
front  of  the  lower  half  of  the  outer  border  of  the  left  kidne\' 
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to  the  level  of  the  posterior  part  of  the  iliac  crest.  Here 
the  iUac  colon  begins. 

The  Iliac  and  Pelvic  portions  of  the  Colon  lie  respect- 
ively in  the  left  iliac  fossa  and  the  true  pelvis.  The  former 
passes  downwards  and  inwards  from  the  iliac  crest  to  the 
inner  border  of  the  psoas  at  the  pelvic  brim,  parallel  to 
Poupart's  hgament.  It  can  often  be  felt  through  the 
abdominal  wall,  and  is  provided  with  an  incomplete  mesen- 
tery so  that  it  does  not  varj'  greatly  in  position.  The 
pelvic  colon,  on  the  other  hand,  has  a  complete  mesentery, 
which  allows  the  gut  to  form  a  large  loop  passing  from  the 
left  to  the  right  side  of  the  pelvic  brim,  where  it  turns  back- 
wards to  the  level  of  the  third  piece  of  the  sacrum.  It 
crosses  the  left  ureter  and  the  bifurcation  of  the  left 
common  iliac  vessels. 

The  Rectum. — This  extends,  in  the  median  plane,  from 
the  level  of  the  third  sacral  vertebra  to  the  anal  orifice, 
which  is  placed  about  two  inc.  s  below  the  tip  of  the  coccy.x. 
The  last  inch  and  a  half  of  the  rect  is  directed  backwards 
to  reach  the  anus,  and  is  termed  the  anal  canal.  The 
peritoneum  usually  descends  on  the  anterior  aspect  of  the 
rectum  as  far  dowTi  as  the  level  of  the  middle  of  the 
fifth  piece  of  the  sacrum,  about  three  inches  above  the 
anus,  where  it  is  reflected  on  to  the  bladder  in  the  male, 
and  the  upper  part  of  the  posterior  vaginal  wall  in  the 
female. 

The  Liver. — The  lower  or  anterior  border  of  the  liver 
lies  on  the  trans-p\-loric  plane  in  the  middle  line,  and  the 
edge  can  sometimes  be  palpated  thr,  vigh  the  abdominal 
wall  as  it  passes  from  the  eighth  left  to  the  tip  of  the  ninth 
right  costal  cartilage.  In  the  right  mid-axillary  line  the 
lower  border  of  the  Uver  lies  just  below  the  level  of  the 
tenth  costal  cartilage  ;  it  then  cuts  the  twelfth  rib  and 
ascends  to  the  plane  of  the  eleventh  dorsal  spine.  From  the 
left  Cvistal  boundary  of  the  epigastric  triangle  this  border 
ascends  to  meet  the  left  extremity  of  the  liver  at  the  level 
jS         of  the  fifth  interspace  in  the  mammary  line,     The  ligamentum 
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teres  passes  from  a  notch  on  this  border,  just  to  the  right 
of  the  middle  line,  to  the  umbiHcus. 

The  upper  limit  of  the  Hver  is  indicated  by  a  line  starting 
in  the  fifth  left  inter-space  three  and  a  half  inches  from  the 
middle  line  and  ascending  a  little  to  cut  the  sixth  right 
chondro-stemal  articulation,  the  upper  border  of  the  fifth 
costal  cartilage  in  the  right  lateral  vertical  plane,  and  the 
sixth  rib  in  the  mid-axillary  line,  and  then  passing  below  the 
angle  of  the  scapula  towards  the  eighth  dorsal  spine.  The 
falciform  Itgament  of  the  liver  lies,  usually,  a  little  to  the 
right  of  the  median  vertical  plane. 

The  Gall- Bladder. — As  a  rule  the  fundus  of  the  gall 
bladder  projects  against  the  posterior  surface  of  the  abdominal 
wall  in  the  angle  between  the  ninth  costal  cartilage  and  the 
outer  border  of  the  right  rectus  muscle,  '^^h  is  just  outside 
the  point  where  the  right  lateral  verticui  plane  cuts  the 
right  costal  margin.  Clinically  it  is  identified  by  making 
the  patient  raise  himself  in  bed  by  the  action  of  the  abdominal 
muscles  ;  the  right  rectus  will  then  be  rendered  prominent 
and  the  angle  between  it  and  the  costal  margin  readily 
recognised.  Another  guide  to  it  is  a  line  drawn  from  the 
left  anterior  superior  il'dc  spine  obhquely  through  the 
umbilicus  to  the  right  costal  margin  ;  this  it  usually  strikes 
at  the  outer  border  of  the  rectus  on  the  level  of  the  ninth 
costal  cartilage.  The  cystic  duct  is  an  inch  and  a  half  in 
length  and  commences  with  a  sharp  curve  as  it  leaves  the 
neck  of  the  gall-bladder.  It  joins  the  hepatic  duct  at  an 
acute  angle.  This  curve,  and  the  spiral  folding  of  its  mucous 
membrane,  account  for  the  difficulty  which  is  experienced 
in  passing  a  probe  from  the  gall-bladder  along  a  normal 
cystic  duct.  The  common  bile  duct,  formed  by  the  union  of 
the  cj-stic  and  hepatic  ducts,  is  three  inches  in  length,  and 
its  upper  third  hes,  together  with  the  hepatic  artery  and  the 
portal  vein,  in  the  free  lateral  border  of  the  gastro-hepatic 
omentum.  Of  these  structures  the  auct  is  furthest  to  the 
right,  and  it  may  be  drawn  forwards  for  exploration  by 
passing  the  finger  through  the  Foramen  of  Winslow,  gained 
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by  proceeding  backwards  and  then  inwards  along  the  neck 
of  the  gall-bladder.  The  duct  can  then  be  felt  on  the  palmar 
aspect  of  the  finger.  The  portal  vein  hes  behind  and  to  the 
left  of  the  common  bile  duct,  and  the  hepatic  artery  still 
further  to  the  left.  The  middle  third  of  the  common  duct 
passes  behind  the  first  part  of  the  duodenum,  about  half  an 
inch  from  the  pylorus,  to  the  right  of  the  gastro-duodenal 
•  arterj .  The  lower  third  of  the  duct  passes  downwards 
and  to  the  right  behind  the  head  of  the  pancreas,  in  which 
it  is  more  or  less  embedded,  and  opens  on  the  posterior  and 
inner  aspect  of  the  duodenum,  in  its  second  part,  some 
four  inches  from  the  pylorus.  Before  terminating  in  the 
biliary  papilla  there  is  a  dilatation  of  the  duct,  termed  the 
ampulla  of  Vater,  almost  in  the  wall  of  the  duodenum,  and 
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Fig.  2. — Diagram  of  four  methods  by  which  the  common  bile  duct  and  duct 
o£  Wirsung  may  enter  the  duodenum.  CD.,  Common  bile  duct;  I'.D., 
Pancreatic  duct;  V,  Ampulla  of  Vater;  O,  Common  orifice;  C,  Cup- 
shaped  lepression  on  the  duodenal  wall ;  P,  Papilla.  I,  represents  the 
normal  arrangement  (after  Kobson  and  Cammidge). 

at  this  point  it  is  joined  by  the  main  pancreadc  duct.  The 
two  ducts  then  usually  pass  to  the  papilla  to  open  by  a 
common  orifice  into  the  duodenum,  but  thej'  may  each  have 
a  separate  opening  on  the  papilla,  or,  again,  the  pancreatic 
duct  may  terminate  in  the  floor  of  the  ampulla  of  Vater.  In 
any  case  a  biliary  calculus  impacted  in  the  ampulla  causes 
obstruction  to  the  flow  of  pancreatic  secretion. 

The  Pancreas. — The  head  of  the  pancreas,  occupying 
the  concavity  formed  by  the  duodenum,  lies  on  a  level 
with  the  second  lumbar  vertebra.  The  neck  lies  a  little 
higher,  in  the  tr.ms-pylorir  plane,  and  crosses  the  mesial 
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plane,  while  the  body  is  a  little  higher  still,  and  terminates 

in  the  tail,  which  is  placed  against  the  hilum  of  the  spleen. 

As  the  body  passes  from  right  to  left  it  crosses  the  crura  of 

the  diaphragm,  the  inferior  mesenteric  vessels,  the  inferior 

vena   cava,   aorta,    left   kidney,    and   supra-renal   capsule. 

The  portal  vein  is  formed  behind  its  neck.     The  main  duct 

of  the  pancreas,  or  canal  of  Wirsung,  runs  in  the  substance 

of  the  gland  from  tail  to  head  rather  nearer  its  upper  than 

its  lower  border  ;   when  it  reaches  the  head  of  the  pancreas 

it  is  joined  by  a  number  of  small  ducts  from  the  lobules  of 

the   head.     Not   infrequently   there   is  an   accessory   duct 

(canal  of  Santorini),  which  passes  from  the  main  duct  to 

open  into  the  diKidenum  at  a  slightly  higher  level  than  the 

duct  of  Wirsung,  the  termination  of  which  has  already  been 

described.     The  body  of  the  pancreas  occupies  the  upper 

two-thirds  of  the  space  between  the  trans-pyloric  and  the 

sub-costal  planes. 

When  the  abdomen  is  opened  the  pancreas  is  best  exposed 
by  making  a  vertical  slit  in  the  gastro-colic  omentum  ;  the 
lesser  sac  is  then  entered,  and  if  the  stomach  be  pushed 
upwards  the  pancreas  is  exposed,  covered  only  by  the 
anterior  layer  of  the  transverse  meso-colon. 

The  Spleen  is  situated  in  the  left  hypochondrium,  and 
its  long  axis  corresponds  to  the  tenth  rib.  It  extends 
upwards  as  high  as  the  upper  border  of  the  ninth  rib,  and 
downwards  to  the  lower  border  of  the  eleventh  rib.  The 
upper  pole  lies  nearly  two  inches  distant  from  the  tenth 
dorsal  spine,  while  the  lower  or  anterior  pole  just  reaches 
the  left  mid-axillar>-  line.  The  spleen  Hes  behind  the  cardiac 
end  of  the  stomach,  and  its  upper  pole  lies  one  inch  below 
the  highest  part  of  this  viscus.  The  upper  third  of  the  organ 
is  covered  bj-  the  base  of  the  left  lung,  separated  from  it  by 
the  pleura  and  diaphragm  ;  this  portion,  therefore,  cannot 
be  defined  by  percussion.  The  reflection  of  the  costal  pleura 
on  to  the  diaphragm  takes  place  at  the  level  of  the  lower 
pole  of  the  spleen.  In  this  connection  we  may  call  attention 
to  the  semilunar  space  of  Traube,  an  area  which  yields  a 
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luw-pitchcd  tympanitic  note  on  percussion.  It  is  bounded 
above  by  the  lower  margin  of  the  left  lung,  and  below  by  the 
costal  margin  ;  to  the  right  is  the  left  lobe  of  the  liver, 
posteriorly  and  to  the  left  are  the  anterior  border  and  basal 
angle  of  the  spleen.  The  costo-diaphragmatic  reflection  of 
the  pleura  bisjcts  this  space  horizontally,  and  its  area  of 
resonance  is  diminished  by  pleural  effusion,  or  enlargement 
of  the  liver  or  spleen. 

The  Kidneys.— These  two  retro-peritoneal  organs  lie 
against  the  upper  lumbar  spine  fairly  close  to  the  middle 
line.  They  are  not  symmetrically  placed,  for  the  left  kidney 
is  fully  half  an  inch  higher  than  the  right.  Each  kidney  is 
4 J  inches  in  length,  2|  inches  in  breadth,  and  ij  inches  in 
thickness.  The  hilum  of  the  right  kidney  is  2  inches  from 
the  median  vertical  plane,  while  that  of  the  left  lies  ij 
inches  from  this  line.  The  left  hilum  is  just  below  the  level 
of  the  trans-pyloric  plane,  while  the  right  is  still  half  an  inch 
lower.  The  long  axis  of  the  kidney  is  oblique,  so  that  the 
upper  pole  is  rather  less  than  2  inches  from  the  middle  line, 
and  the  lower  pole  rather  more  than  2  inches  distant  from 
it.  The  hilum  of  the  left  kidney  lies  just  internal  to  the 
anterior  extremity  of  the  ninth  costal  cartilage,  and  its 
upper  pole  midway  between  the  sterno-xiphoid  and  the 
trans-pyloric  planes.  Its  lower  pole  corresponds  to  the  infra- 
costal plane.  The  lower  pole  of  the  right  kidney  lies  on,  or 
a  little  above,  the  umbilical  plane. 

Posteriorly  the  kidneys  may  be  taken  to  occupy  a  space 
between  the  horizontal  planes  of  the  eleventh  dorsal  and 
the  third  lumbar  spines,  their  upper  poles  lying  about  an 
inch  from  the  median  line.  Each  kidney  possesses  its  own 
fibrous  capsule,  which  is  closely  applied  to  its  cortical 
substance,  but  can  be  readily  stripped  off  a  healthy  organ  ; 
outside  this  is  the  fatty  capsule,  composed  of  canary-yellow 
fat,  which  is  noticeably  soft,  but  which  has  embedded  in  it 
a  dense  layer  of  fibrous  tissue  to  which  iie  name  of  fascia 
renalis  has  been  applied.  This  surrounds  the  kidney  an''  a 
large  portion  of  its  fatty  capsule  as  a  loose  sheath  having 
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anterior  and  posterior  walls,  which  meet  abo\  e  the  kidnej-, 
but  are  of)en  below  and  internally.  The  anterior  layer  of 
this  sheath  passes  across  the  middle  line  to  blend  with  the 
sheath  of  the  opposite  kidney,  and  bands  of  connective 
tissue  pass  between  it  and  the  fibrous  capsule.  This  sheath 
plays  an  important  part  in  keeping  these  organs  in  their 
proper  places.  Outside  this  sheath  again  there  is  more 
soft  fat,  and  this  has  been  termed  the  para-rcnal  fat.  In 
e.xposure  of  the  kidney,  therefore,  through  a  lumbar  incision, 
after  the  division  of  the  muscular  and  aponeurotic  layers, 
one  encounters  the  para -renal  fat,  the  fascia  renalis,  the 
peri-renal  fat  or  fatt\  capsule,  and,  lastly,  the  fibrous  capsule. 

The  Ureters. — These  are  some  ten  inches  in  length, 
and  pass  nearly  vertically  downwards  from  the  hilum  of 
each  kidney  to  the  bifurcation  of  the  common  iliac  arteries. 
This  occurs  at  the  junction  of  the  upper  and  middle  thirds 
of  a  line  drawn  from  a  point  half  an  inch  below  and  to  the 
left  of  the  umbihcus  (th^  termination  of  the  abdominal 
aorta)  to  another  point  midway  between  the  anterior  superioi 
iliac  spiiie  and  the  symphysis  pubis.  The  rest  of  the  course 
of  the  ureter  lies  in  the  cavity  of  the  true  pelvis.  Posteriorly, 
the  course  of  the  ureter  is  represented  by  a  line  drawn 
vertically  from  the  level  of  the  second  lumbar  spine  to  the 
posterior  superior  iliac  spine. 

The  Supra-renal  Capsules  lie  on  either  side  of  the  spine 
in  the  epigastric  region,  each  surmounting  the  upper  pole 
of  the  corresponding  kidney.  The  right  one  is  triangular 
in  outline,  while  the  left  has  a  semilunar  shapt\  Each  is 
placed  opposite  the  inner  extremity  of  the  eleventh  infer- 
costal  space. 


The  Abdominal  Wall 

Although  we  do  not  propose  to  discus  the  anatomy  of 
the  hernial  regions,  there  are  a  few  points  which  may  well  be 
emphasised  as  reg.'.ids  the  constituents  of  the  abdominal  wall. 

Superficial    Fascia.— This  is  rather  more  elastic  than 
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m  other  parts  of  the  body,  and  from  midway  between  the 
umbihcus  and  pubes  it  is  divided  into  two  la\ers  a  super- 
ficial fatty  layer,  the  fascia  of  Camper,  and  a  deep  mem- 
branaceous layer,  the  fascia  of  Scarpa,  this  latter  being 
contmuous  with  the  fascia  of  Colles  met  with  in  the 
permeum. 

Muscles   and   Aponeuroses. -There  are  five  pairs  of 
muscles,  whuh,  together  with  their  tendinous  aponeuroses 
constitute  the  protective  sheath  over  the  abdominal  viscera' 
The  most  important  of  these  from  the  surgical  point  of 
view  IS  the  rcdus  abdominis,  which  lies  on  either  side  of  the 
linca  alba  (a  fibnnis  avascular  band  formed  by  the  fusion 
of  the  sheaths  of  the  two  recti),  and  extends  from  the  pubic 
crest  to  the  surface  of  the  fifth,  sixth  and  seventh  costal 
cartilages.     Its  outer  border  is  slightly  convex,  but  corre- 
sponds very  nearly  with  the  lateral  vertical  plane      The 
muscle  IS  usually  some  three  inches  in  width  in  the  adult 
and  occupies  half  the  distance  between  the  umbihcus  and 
the   anterior   superior   ihac   spine.     The  pvramidalis   is   a 
small  triangular  muscle,  which  hes  upon  the  lowest  part  o^ 
the  rectus,  and  passes  from  the  front  of  the  pubes  to  the 
hnea  alba,  of  which  it  is  supposed  to  be  a  tensor. 

External  to  the  rectus  the  three  muscles  of  the  abdominal 
wall  are  the  external  oblique,  internal  oblique,  and  trans- 
versahs ;    the  fibres  of  the  first  run  obhquely  dou-nwards 
and  inwards,  those   of  the  second  obliquely  upwards  and 
mwards.  while  the  transversalis  fibres,  as  the  name  of  'he 
muscle  implies,  are  horizontal.     The  effect  of  this  alternat- 
mg  direction  of  muscle  fibres  is  to  strengthen  the  abdominal 
wall  considerably,  and  the  course  of  the  fibres  must  be 
recollected  m  making  lapnrotomy  incisions. 
.1,   '^*',\S*'f**b  of  the   Kectus.-The  aponeuroses  of  the 
three  lateral  muscles  of  the  abdominal  wall  unite  as  they 
approach  the  middle  fine  to  form  a  fibrous  sheath  for  the 
rec  us.     Tais  is  not,  however,  complete,  and  the  posterior 
surface  of  the  muscle  rests  upon  the  costal  margin  and  a  por- 
tion of  the  transversahs  muscle  above,  while,  from  half-way 
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bt'twcen  the  umbilicus  and  pubt's  downwards  there  is  only 
transversalis  fascia  inteiveninf,'  between  the  muscle  and  the 
p<'ritoneum.  The  posterior  layer  of  the  sheath  in  this  situa- 
tion has  a  well-defmed  sharp  concave  edge  termed  the  semi- 
lunar jold  of  DoUf^las.  In  front  of  this  the  deep  epigastric 
artery  passes  upwards  and  inwards  to  enter  the  rectus  sheath. 
The  anterior  layer  of  the  sheath  is  adherent  to  the  muscle 
tisually  in  three  situations,  at  the  site  of  tendinous  intersec- 
tions, one  at  the  level  of  the  umbilicus,  another  at  the  level 
of  the  ensiform  cartilage,  and  the  third  midway  between 
these  points.  A  fourth  intersection  may  be  present  below  the 
umbilicus.  There  are  no  adhesions  between  the  posterior 
surface  of  the  rectus  musile  and  its  sheath. 

The  Linea  Semilunaris. — This  is  a  curved  linear  depres- 
sion corresponding  to  the  outer  border  of  the  rectus  muscle 
from  pubic  spine  to  costal  margin,  visible  as  a  white  line 
on  the  surface  of  the  external  oblique  aponeurosis  ;  it  corre- 
sponds to  the  termination  of  the  fleshy  fibres  of  the  internal 
oblique  at  the  outer  border  of  the  rectus  sheath. 


Blood  Vessels  of  the  Abdominal  Wall 

The  superficial  vessels  are  mainly  the  terminal  poi  ms 
of  the  aortic  intercostal  arteries,  which  have  lateral  branches 
appearing  in  the  flanks,  and  also  anterior  terminal  twigs 
which  pass  through  the  anterior  layer  of  the  rectus  sheath. 
There  are  also  superficial  vessels  derived  from  the  common 
femoral  artery  which  supply  the  anterior  abdominal  wall. 
The  superficial  circumflex  iliac  runs  along  Poupart's  ligament 
and  ends  in  the  region  of  the  anterior  superior  iliac  spine  ; 
the  superficial  epigastric  crosses  over  Poupart's  ligament 
and  sends  branches  in  the  superficial  fascia  as  high  as  the 
umbilicus.  The  blood  from  these  two  arteries  is  returned 
to  the  internal  saphenous  vein.  There  are  also  terminal 
branches  from  the  superior  and  deep  epigastric  arteries  in 
the  upper  abdominal  wall.  These  two  arteries  are  of  some 
iiuportance.     The  deep  epigastric,  a  branch  of  the  external 
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iliac,  arises  abijut  a  quarter  of  an  inch  ab<ive  Poiipart's 
liKament  on  the  inner  side  of  the  internal  abdominal  rinn;. 
It  is  plated  at  first  deep  to  the  transversalis  fascia,  betwei-n 
it  and  the  peritoneum ;  it  then  pierces  the  fascia,  and 
taking  a  directicjn  towards  the  umbilicus,  passes  in  front  of 
the  semilunar  fold  of  Douglas  to  reach  the  rectus  sheath 
between  the  muscle  and  the  posterior  layer  of  its  sheath. 
The  superior  epif^astric  artery  is  one  of  'the  two  terminal 
branches  of  the  internal  mammary,  and  reaches  the  rectus 
sheath  on  the  deep  aspect  of  the  muscle  by  passing  throjigh 
a  gap  between  the  costal  and  sternal  origins  of  the  diaphragm. 
Some  ascending  branches  of  the  deep  circumflex  iliac  artery 
may  be  encountered  in  incisions  through  the  oblique  muscles 
behind  the  anterior  superior  spine  of  the  ilium. 

Nerves  of  the  Abdominal  Wall 

Passing  between  the  transversalis  and  the  internal  oblique 

to  gam  the  sheath  of  the  rectus  are  the  anterior  portions  of 

the  lower  six  intercostal  nerves,   which  supplv  cutaneous 

branches  as  they  run  between  the  muscles.     Their  lateral 

5  cutaneous  twigs  come  off  midway  between  the  spine  and 

i  the  linea  alba.     They  also  give  ofif  muscular  branches  to  the 

f  obliques  and  transversalis  in  their  course.     The  last  dorsal 

I  nerve  runs  a  similar  course  and  is  destined  to  supplv  the 

pyramidahs   muscle.     The  first  lumbar  nerve  gives  off  a 

branch,  the  hypogastric,  which  supplies  the  skin  just  above 

the  external  abdominal  ring. 

After  entering  the  rectus  sheath  the  lower  six  intercostal 
nerves  run  between  the  muscle  and  the  posterior  lamella 
of  the  sheath  ;  they  then  enter  the  substance  of  the  muscle 
to  mnervate  it,  and  piercing  the  anterior  sheath  supply  the 
skin  over  the  rectus.  The  level  at  which  each  of  these 
nerves  ,s  distributed  to  the  skin  is  worthy  of  attention. 
From  the  ensiform  to  the  umbilicus  we  rind  branches  of 
the  seventh,  eighth,  and  ninth,  and  from  umbilicus  to  pubes 
the  skm  IS  suppHed  by  the  tenth,  ek-vcnth,  and  twelfth 
thoracic  nerves. 
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Lymphatics  of  the  Abdominal  Wall 

From  the  umbilicus  and  beU.w  it  the  superficial lymphatirs 
puss  tc,  the  superficial  ingumal  shrnds.  From  the  vunb.hcu. 
and  above  it  they  pass  to  the  axillary  filands.  The  d  tp 
lymphatics  pass  to  the  lateral  lumbar  gUmds.  and  aboM  to 
the  glands  of  the  anterior  mediastmum. 

Blood  Vesiela  of      s  Abdomen 
The     Abdominal    Aorta   passes   vertically   downwards 
from  the  twelfth  dorsal  vertebra  to  the  lower  part  of  the  left 
side  of  the  body  of  the  fourth  lumbar  vertebra      Its  com- 
mencement is  one  inch  above  the  trans-nylonc  pl^^n^^^f  f 
termination  about  half  an  inch  below  and  to  the  left  of  the 
,mibilicus.     In  the  whole  ..f  its  course  it  lies  ]ust  to  the  left 
„f  the  median  vertical  plane.     Its  first  imp.)rtant  branch  is 
the  cceliac  axis,  which  arises  at  the  level  of  the  twelfth  dorsal 
vertebra        d  divides,  after  a  ccmrse  of  half  an  inch,  mto 
hepatic,   spunic.   and  coronary,   or  gastric  arteries.    These 
are  distributed  as  follows  :   The  hepatic  artery  is  distnbu  ed 
to  the  liver,  gall-bladder,  pyloric  half  ..f   the  stomach,  the 
upper  part  of  the  head  .f  tl      ^mcieas  :md  the  adjacent 
duodenum,   and  the  great  omentum.     The   splemc  artery 
supplies  the  spleen,  the  pancreas,  and  the  cardiac  portion  of 
the  greater  curvature  of  the  stomach.     The  coronary  artery 
sends  branches  to  the  lower  end  of  the  (esophagus,  to  the 
cardiac  end  of  the  stomach,  and  along  its  lesser  curvature. 
The  superior  mesenteric  artery  arises  .m  a  level  with  the  disc 
between  the  twelfth  dorsal  and  the  first  lumbar  vertebra. 
/  c  just  ab..ve  the  trans-pyloric  plane,  and  supplies  the  lower 
part  of  the  head  of  the  pancreas,  with  the  adjacent  part  ot 
The  duodenum,  the  whole  of  the  jejunum  and  ileum,  and  the 
colon  as  far  as  the  splenic  flexure.      The  vessels  supplying 
the  intestine  inosculate  to  a  considerable  extent  >". the  wall 
of  the  gut,  hence  if  even  an  inch  of  the  bowel  loses  its  blood 
.,  ,pl,.  it  is  capable  of  n-taining  its  vitality.     The  vermiform 
appendix  has  a  special  single  artery  ol  suppl>-,  a  branch  ot 
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of  the  sii|)«ri<  ini'stnttric.  In  the  female,  however,  it  is 
said  to  ha\t'  an  additional  twig  from  the  right  ovarian. 
The  inferior  mcsnitcric  takes  its  «>rigin  from  the  left  side  of 
the  aorta,  at  the  le\el  of  the  third  lumbar  vertebra,  about 
an  int  h  ami  ii  half  above  its  bifurcation.  It  supplies  the 
descending  rulon  and  the  rest  of  the  large  bowil  to  within 
a  short  distance  of  the  anal  canal.  Its  terminal  portion, 
which  nms  in  the  nuso-rectum.  is  'ailed  the  superior 
hemorrhoidal. 

The  remaining  visceral  branches  of  the  abdominal  aorta 
are  the  middle  capsular  arteries,  arising  on  the  same  plane 
as  the  suiH-rior  mesenteric,  and  passing  backwards  to  the 
supra-renal  i  apsules ;  the  renal  arteries,  which  come  off 
just  below  the  trans-pyloric  plane  ;  and  the  spermatic  or 
ovarian  arteries,  which  arise  a  little  below  the  renal  vessels. 
The  parietal  branches  are  the  inferior  phrcnics.  the  lumbar 
arteries  (five  pairs),  and  the  middle  sacral  artery. 

The  Common  Iliac  Arteries  are  of  interest  as  landmarks, 
and  each  corresponds  to  the  upper  third  of  a  line  arawn  from 
a  point  half  an  inch  below  and  to  the  left  of  the  umbilicus 
to  a  second  point  midway  between  the  anteri(jr  superior 
iliac  spine  ami  the  symphysis  pubis.  The  external  iliacs 
correspond  to  the  lower  two-thirds  of  such  lines. 

The  Inferior  Vena  Cava  is  formed  on  the  right  side  of 
the  bod\-  of  the  fifth  lumbar  vertebra  by  the  junction  of  the 
two  common  iliac  veins,  an  inch  below  and  half  an  inch  to 
the  right  of  the  umbiUcus.  It  pierces  the  diaphragm  at  the 
level  of  the  eighth  dorsal  vertebra,  and  enters  the  right 
auricle  of  the  heart  opposite  the  innermost  part  of  the  right 
fifth  inter'cjstal  space.  Its  tributaries  as  it  passes  upwards 
are  the  five  paired  lumbar  veins,  the  spermatic  ov  ovarian 
vein  of  the  right  side,  the  renal  veins,  the  right  capsular 
vein,  the  hepatic  \eins,  and  the  inferior  phrenic  veins. 

The  Portal  Vein.— This  is  about  three  inches  in  length, 
and  commences  behind  the  head  of  the  pancreas  on  a  level 
with  the  first  Itmibar  \<  rtcbra,  by  the  junction  o     i  e  splenic 
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and  superior  mesenteric  veins.  It  pisses  np\vard>  and  a 
little  to  the  right  behind  the  first  part  of  the  duodenum, 
then  between  the  layers  of  the  gastro-hepatic  omentum  close 
to  its  free  border,  to  end  by  bifurcating  in  the  transverse 
fissure  of  the  liver.  At  its  origin  it  lies  a  little  to  the  left 
of  the  inferior  vena  cava.  The  superior  mesenteric  vein 
returns  blood  from  the  small  intestine  and  the  ascending 
and  transverse  part  of  the  colon,  together  wi*^h  a  porticm  of 
the  gastric  blood  supply.  The  inferior  mesenteric  vein 
returns  blood  from  the  upper  part  of  the  rectum  and  colon 
below  the  splenic  flexure  ;  it  terminates  in,  or  near,  the 
angle  between  the  splenic  and  superior  mesenteric  veins. 
The  splenic  vein  receives  the  blood  from  the  spleen,  the 
stomach,  and  the  pancreas.  The  pyloric  vein  returns  blood 
from  the  lesser  curvature  of  the  stomach,  and  so  also  does 
the  coronary  vein.  All  this  blood  is  returned  to  the  portal 
system,  which  contains  no  valves. 

Lymphatics  of  the  Abdominal  Viscera 

The  lymphatics  of  the  stomach  pass  to  the  glands  along  its 
lesser  curvature ;  from  both  lesser  and  greater  curvatures 
the  lymphatics  mostly  end  in  the  cceliac  glands.  Some  of 
the  lymphatics  unite  with  those  which  drain  the  spleen. 

The  lymphatics  of  the  spleen  terminate  in  the  coeliac 
ghnds  after  passing  through  the  small  splenic  glands,  which 
lie  against  the  tail  of  the  pancreas. 

The  lymphatics  of  the  pancreas  enter  the  upper  coeliac 
glands. 

The  lymphatics  of  the  liver. — The  superficial  lymphatics 
of  the  liver  pass  to  the  anterior  mediastinal  glands,  to  the 
cceliac  glands,  to  glands  on  the  inferior  vena  cava,  and  in 
the  transverse  fissure.  The  deep  lymphatics  pass  from  the 
transverse  fissure  to  the  cceliac  glands  in  the  substance  of  the 
lesser  omentum. 

The  lymphatics  of  the  intestinal  canal,  or  lactcals,  pass  to 
the  intestinal  lymphatic  trunk  to  reach  the  thoracic  duct, 
I'm  the  mesenteric  glands,     hich  are  numerous  but  small. 
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Only  ai  the  upper  part  of  the  small  bowel  and  at  the  termi- 
nation of  the  ileum  do  they  form  a  mass  of  any  considerable 
i^ize  in  health.  The  largest  mass  lies  in  the  angle  between 
the  ile»m  and  the  ascending  colon,  and  these  are  termed  the 
-7:"-' •'/.';  iijanih. 

The  yr:ui     mphatics  end  in  the  sacral  glands. 

Til!'  lyni  iitics  of  the  kidneys  and  supra-renal  capsules 
itiuiinat/  in  che  median  lumbar  glands,  which  overlie  the 
renal  vessel.:.. 

The  lymphatics  of  the  uterus  and  its  appendages  terminate 
in  the  internal  iliac  and  lumbar  glands,  and  the  glands  on 
the  lower  part  of  the  aorta  and  inferior  vena  cava.  There 
are  also  a  few  hmphatics  which  pass  along  the  round  ligament 
and  reach  the  superficial  inguinal  glands,  and  to  these  glands 
pass  also  the  Ijmphatics  of  the  lower  part  of  the  vagina. 
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Female  Pelvic  Organs 

When  the  abdomen  is  opened  and  the  coils  of  small  bowel 
are  displaced  upwards  from  the  pelvis,  the  fundus  of  the 
uterus  is  seen,  directed  forwards  and  upwards,  resting  upon 
the  posten)-superior  aspect  of  the  bladder.  Between  the 
uterus  and  the  rectum  is  that  portion  of  the  peritoneal 
cavity  which  is  called  the  pouch  of  Douglas,  which  normally 
contains  the  pelvic  colon  and  the  lower  part  of  the  ileum. 
From  each  lateral  border  of  the  uterus  stretches  the  double 
peritoneal  fold  of  the  broad  ligament,  the  superior  border 
of  which  is  occupied  on  either  side  by  the  Fallopian  tube, 
while  at  a  lower  level  two  folds  project  from  the  surface  of 
the  broad  ligament ;  one,  directed  backwards  just  below  the 
external  iliac  vessels  contains  the  ovary  between  its  layers, 
the  other,  directed  forwards,  contains  the  round  ligament 
of  the  uterus.  When  the  vermiform  appendix  overhangs  the 
brim  of  the  pelvis,  its  tip  frequently  lies  against  the  right 
ovar}-.  Below  and  internal  to  the  round  hgament,  wh(  re  it 
leaves  the  pelvis  at  the  internal  abdominal  ring,  is  the  deep 
epigastric  artery. 
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The  course  of  the  ureter  in  the  female  pelvis  is  (,f  import- 
ance.    It  crosses  the  pelvic  brim  in  front  of  the  bifurcation 
of  the  common  iliac  artery.     This,  on  the  abdominal  wall 
corresponds  to  a  point  at  the  junction  of  the  outer  and 
middle  thirds  of  a  line  connecting  the  ant-rior  superior  ihac 
spmes.     After  passing   from   without   in.*;.rds   across    the 
ihac   vessels   the  ureter  curves   downwards   and   forwards 
behind  the  peritoneum  of  the  postero-lateral  wall  of  the 
pelvis  behind  the  Fallopian  tube  and  ovarx-.     It  then  passes 
downwards,  forwards  and  inwards,  beneath  the  lower  part 
of  the  broad  hgament,  and  runs  close  t„  the  upper  part  of 
the  lateral  wall  of  the  vagina  about  three-quarters  of  an 
inch  from  the  lateral  aspect  of  the  cervix  uteri. 

The  uterine  artery,  a  branch  of  the  internal  iliac  bv  its 
anterior  division,  at  first  runs  downwards  and  forwards  a 
little  external  to  the  ureter  ;  at  the  level  of  the  internal  os  it 
curves  inwards  in  front  of  the  ureter  and  di^•ides  into  uterine 
and  vaginal  branches. 

The  ovarian  artery,  a  branch  of  the  abdominal  aorta 
enters  the  pelvis  in  a  fold  of  the  broad  ligament  passing  from 
the  lateral  pelvic  wall  to  the  lower  pule  of  the  „%ar\-.  ^ 

The  Peritoneum 

We  do  not  propose  to  give  any  detailed  account  of  the 
peritoneum  and  the  manner  in  which  it  invests  the  abdominal 
contents,  but  to  call  attention  to  certain  anatomical  points 
which  are  of  practical  importance  in  connection  with 
abdominal  lesions. 

The  peritoneal  cavity  is  a  large  and  complicated  lymph  sac 
which,  on  account  of  its  extensive  surface,  is  capable  of  great 
absorption,  and.  when  irritated,  of  the  secretion  of  a  large 
amount  f,f  fluid.  It  comprises  two  sacs,  a  greater  and  i 
lesser  the  latter  of  which  hes  partly  within  and  partlv  behind 
the  former.  These  two  sacs  communicate  through  the 
Joramcn  of  Window,  which  is  identiried  bv  passing  the  linger 
from  the  fundus  along  the  neck  of  the  gall-bladder  •  here 
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the  finger,  if  passed  to  the  left,  will  slip  behind  the  gastro- 
hepatic  omentum  into  +he  foramen.  The  boundaries  of  this 
foramen  are,  above,  tne  caudate  lobe  of  the  liver  ;  below 
the  duodenum  and  hepatic  artery  ;  in  front,  the  right  free 
border  of  the  gastro-hepatic  omentum  containing  the  portal 
vein,  the  common  bile  duct,  and  the  hepatic  artery  ;  behind, 
the  inferior  vena  cava,  and  the  right  crus  of  the  di^iphragm, 
covered  by  the  transverse  meso-colon.  The  lesser  sac  extends 
downwards  into  the  great  omentum,  upwards  to  the  posterior 
surface  of  the  Spigelian  lobe  of  the  liver,  and  to  the  left  as 
far  as  the  spleen.  Its  most  important  visceral  relations  are, 
in  front,  the  stomach,  and  behind,  the  pancreas.  Inflamma- 
tion in  the  lesser  sac  is  usually  due  to  a  lesion  of  one  of  these 
two  organs,  and  the  sac  is  most  easily  entered  through  the 
gastro-colio  omentum. 

The  peritoneal  ca\'ity  is  further  divided  int(j  foi:r  compart- 
ments by  the  most  important  reflections  of  the  peritoneum, 
viz.  :  (i)  That  between  the  transverse  mes(j-colon  and  the 
diaphragm  ;  \2)  that  between  the  transverse  meso-colon 
and  the  mesentery  of  the  small  bowel  ;  (3)  that  between 
the  mesentery  and  the  true  pelvis  ;  ( •  >  that  in  the  true 
pelvis.  The  first  of  these  compartmeni  idudes  the  lesser 
sac,  which  may  be  regarded  as  a  diverticulum  arising  from  it. 

The  transverse  meso-colon  is  attached  to  the  posterior 
abdominal  wall  at  the  level  of  the  sec  nd  lumbar  vertebra, 
crossing  the  right  kidney,  the  second  part  of  the  duodenum, 
the  head  of  the  pancreas,  and  then  following  the  anterior 
inferior  margin  of  the  pancreas.  It  ascends  sHghtly  as  it 
passes  from  right  to  left.  This  forms  the  floor  of  the  upper 
peritoneal  compartment,  which  is  roofed  in  by  the  diaphragm, 
and  includes  the  upper  part  of  the  great  sac,  and  behind  it, 
the  larger  portion  of  the  lesser  sac.  This  portion  of  the 
peritoneum  is  associated  witn  the  Uver,  with  the  gall-bladder 
and  bile  ducts,  the  stomach  and  part  of  the  duodenum, 
the  spleen,  the  pancreas,  the  upper  portions  of  the  kidneys, 
and  the  supra-renal  capsules.  Localised  suppuration  in 
connection  with  any  of  these  organs  is  likely  to  give  rise  to 
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a  subphrenic  abscess,  „r  a  sub-hepatic  abscess  in  fh« 

or  lesser  sac.     The  former  i^         r  f  I  ^'"^''*'''" 

pleural   route   with     ncTsL  ,   e"TT'''  '"  ^'  *^^"" 

he  ure  er  .ndl  '■'""•^°''"  ''^PP'^"^'-^'  ^^e  ascendir^g  colon 
xne  ureter  and  lower  part  of  the  rieht  kiHn^,.      c 

arising  fro.n  lesions  of  these  organs  fw  '^"PP"^^*'°" 

the  right  lumbar  remnn   ,     r":  "'^^^"^  ^^us  occupies  at  first 

ine  transverse  co On,  the  left  iirpt,.r  n.,^  i  ^ 

roof  of  the  vagina  '  ^""'''^''  ^'^''""^^h  the 

a  *gle  on.,  and  ,he  inflam™,„Tv  'rl  ^  ""       "'' 

;.  .w;«;:,.^sivr:;::,:'*n<:^:iraf :rir"-i 

the  upper  part  of  thp  r-,,-u,.       a  ■  approach 

on  the  inferior      rfa  e  o   th  '  H      I  "'"''  '''■""^^-^' '"  ^^'de"''^ 

-r,yupri;5;.Lp;;™w,..'""""^'^^''-"-«^<-.«- 
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Peritoneal  Fossx 

Some  attenticn  must  be  given  to  the  special  folds  and 
loss^.  Mhich  ;..re  (Hcasionally  of  pathological  importance. 
unum^   *"   connection  with  the    Duodenum  and  Je- 

f  T  ?'  if  "•"'  '^""'^^"«^>"«.  or/ossa  duodcno-jejunalis 
oj  lreitz.—l\iK  IS  present  in  70  per  cent,  of  all  bodies  It 
IS  situated  at  the  level  of  the  third  lumbar  vertebra  on  the 
left  side  of  the  ascending  portion  of  the  duodenum.  Its 
orifice  looks  upwards  and  its  apex  usually  e.xtends  a  little 
way  down  on  the  fourth  lumbar  vertebra.  It  is  bounded  in 
front  by  the  inferior  duodenal  fold  of  peritoneum 

2.  The    Supcrio,   Duodenal   Foss«.-This    also    lies    on 
the    left    side    of    the    ascending    portion    of    the    duo- 
denum.    It    IS  said   to 
exist  in  45  per  cent,  of 
bodies   examined.      Its 
orilice  looks  downwards, 
and  its  apex  reaches  to 
the   body   of   the   pan- 
creas.      The     anterior 
boundary  of  this  fossa 
is  formed  b\-  the  superior 
duodenal     fold,     which 
joins  with  the  descend- 
ing    meso-colon     very 
close     to    the    inferior 

mesenteric  vein.  ^""^-  3-— Duoc]cno-jcjunalfossa{Moynihan). 

These  two,  superior  and  inferior,  duodenal  folds  mav 
blnid  at  their  outer  margins  so  as  to  make  a  large  oval 
orihce  common  to  the  two  fosss. 

3.  Para-diwdcnal  Fossa.~lhh  pouch  is  made  by  the 
peritoneal  fold  raised  by  the  inferior  mesenteric  vein!  Its 
onhce  looks  downwards  and  to  the  right.     It  is  placed  at 

Zl^''  "  ^'^   '-''   "^   ^^^   -"^-S   "-'   of   the 
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Some  other  fossae  have  been  described  in  the  neighbour- 
hood of  the  duodeno-jejunal  junction,  one  of  which,  the 
inter-mesocolk  fossa,  is  in  relation  with  the  meso-cohc  band, 
which  we  have  ah-eady  described  as  passing  from  the  meso- 
colon to  the  commencement  of  the  jejunum. 

Fossae  in  tjie  neighbourhood  of  the  Caecum  and 
Appendix.—When  the  caecum  and  appendix  are  normally 
situated,  and  do  not  Hnger  in  the  "  foetal  position,"  there 
are  three  primary  folds  of  peritoneum  to  be  observed  :— 

1.  Anterior,  or  Ileo-colic,  raised  up  by  a  branch  of  the 
ileo-colic  artery,  running  over  the  anterior  aspect  of  the 
junction  between  ileum  and  caecum  to  the  base  of  the 
appendix. 

2.  Posterior,  or  mcso-appendicular,  raised  up  by  the 
appendicular  branch  of  the  posterior  division  of  the  ileo- 
colic arter\-.  Its  right  border  is  attached  to  the  postero- 
mternal  aspect  of  the  colon  and  then  to  the  cscum  ;  its 
inferior  border  is  attached  to  the  appendix. 

3.  Intermediate,  or  ileo-appendiciUar,  usually  non-\'ascular, 
and  therefore  termed  the  "  bloodless  fold  "  by  Treves.  It 
may,  however,  contain  the  ileo-appendicular  artery.  It 
stretches  from  the  lower  border  of  the  ileum  to  the  anterior 
aspect  of  the  meso-appendix  ;  its  right  border  is  attached  to 
the  inner  aspect  of  the  caecum  and  to  the  base  of  the  appendix. 

Three  fossae  are  described  in  connection  with  these  folds, 
and  they  are  all  best  seen  in  young  subjects,  a  rule  which 
applies  to  nearly  all  the  peritoneal  pouches. 

I.  Ileo-colic  or  superior  ileo-ccecal  fossa.— This  is  situated 
between  the  ileo-colic  fold  and  the  mesentery  of  the  ileum, 
the  ileum  itself,  and  the  inner  part  of  the  cscum.  Its  orifice 
is  directed  to  th-;  left,  and  its  extent  is  hmited  externally 
by  the  attachment  of  the  ileo-colic  fold  to  the  anterior 
aspect  of  the  caecum.  VVTien  the  meso-appendix  is  formed, 
as  it  sometimes  is,  by  a  continuation  of  the  ileo-colic  fold' 
this  fossa  becomes  miuh  enlarged. 

2.  Ileo-appendicular  fossa.- -Ihis  hes  between  the  ileo- 
appendicular  fold  and  the  meso-appendix.     Its  orifice  looks 
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to  the  left,  and  it  is  bounded  above  by  the  jjosterior  surface 
of  the  ileum  and  part  of  its  mesentery,  in  fnmt  and  below 
by  the  ileo-appendicular  fold,  and  behind  by  the  upper 
part  of  the  meso-appendix. 

3.  Retro-colic  or  retro-ciecal  fossa. — If  the  caecum  be 
turned  upwards,  a  fossa  long  emnigh  tt)  contain  the  index 
linger  may  be  found,  bounded  by  an  outer  and  upper,  and 
a  lower  and  inner  fold,  passing  from  thecaecumto  the  posterior 
abdominal  wall.  This  fossa  may  be  represented  onl\-  by  a 
shallow  dimple. 


Fig.  4. — Thf  Moso-appcndix  and  the  intt'rmodiatc  ileo-apponclicular 
fold  and  fossa  (Moynilian). 


A  fourth  fossa  is  occasionally  present,  lying  behind  the 
appendix. 

Foss2  in  connection  with  the  Sigmoid  Colon.— 
Inter-sigmoid  Fossa. — This  lies  at  the  place  where  the 
iliac  becomes  the  pelvic  colon,  and  is  present  in  about 
70  per  cent,  of  all  bodies.  Its  posterior  wall  is  adherent  to 
the  common  iliac  artery,  and  through  it  can  be  seen  the 
ureter  as  it  crosses  this  vessel.  In  depth  it  may  extend  for 
three  inches.  Its  orifice  looks  downwards,  and  is  best  demon- 
strated by  pulling  the  loop  of  the  pelvic  colon  upwards  and 
a  Uttle  to  the  right.  The  intestinal  vessels  run  in  its  free 
edge.     It  is  -  .irely  seen  in  persons  over  fift>-. 
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Pelvic  Peritoneum 

In  the  male  the  bottom  of  the  recto-vesical  pouch  lies 
about  three  inches  above  the  anus,  or  ont  inch  above  the 
base  of  the  prostate  ;  in  some  cases,  however,  the  peritoneum 
passes  from  the  anterior  aspect  of  the  rectum  on  to  the  base 
of  the  prostate.  The  lateral  boundaries  of  this  pouch  are 
formed  by  folds  of  peritoneum  raised  on  either  side  by  ihe 


5.— Intt-rsigmoid  Fossa  (Moynihan). 


obliterated  hypogastric  arteries.  The  ureters  and  the 
superior  vesical  arteries  also  run  in  these  folds.  The  postero- 
superior  aspect  of  the  bladder  is  thus  covered  by  peritoneum, 
which,  as  it  reaches  the  summit  of  this  viscus,  is  carried  on 
to  the  posterior  surface  of  the  abdominal  waU  by  the  urachus. 
There  is  usually  a  space  of  nearly  two  inches  between  the 
pubes  and  the  lower  limit  of  the  anterior  lajer  of  the  peri- 
toneum when  the  bladder  is  distended.  In  the  female  pelvis 
the  peritoneum  leaves  the  rectum  at  about  the  same  level  as 
m  the  male,  but  it  passes  on  to  the  posterior  wall  of  the  vagina, 
covering  its  upper  third.  It  then  covers  the  uterus  com- 
pletely and  descends  on  its  anterior  aspect  to  invest  its  upper 
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three-fourths  and  is  a^jain  reHected  on  to  the  posterior  surface 
of  the  bladder. 

The  fundus  of  the  peritoneal  ravity  in  the  female  is 
termed  the  pouch  of  Douf^la^,.  lying  between  the  rectum  and 
the  posterior  aspect  of  the  uterus.  From  the  uterus  to  the 
bladder  the  peritoneum  is  conducted  as  in  the  male  along  the 
line  of  the  obliterated  hypogastric  arteries,  and  its  relation 
to  the  bladder  and  the  anterior  abdominal  wall  is  similar 
to  that  found  in  the  male. 

The  lateral  expansions  of  the  peritoneum  from  the  body 
of  the  uterus  in  the  form  of  the  broad  ligaments  have  already 
been  described  in  connection  with  the  female  generative 
organs. 

The  utero-vesical  pouch  is  much  shallower  than  the 
recto-vaginal,  or  pouch  of  Douglas,  and  the  latter  is  often 
slightly  deeper  on  the  left  than  on  the  right  side. 


CHAPTER   II 

THE   INVESTIGATION  OF  ACUTE 
ABDOMINAL  CASES 

History 

The  importance  of  taking  a  careful  and  complete  history 
of  every  case  of  acute  abdominal  disease  can  hardly  be 
over-estimated  :    the  information  gained  thereby  is  at  least 
equal  to  that  deri\ed  from  the  physical  examination  of 
the  patient,  and  in  many  instances  it  is  of  greater  value. 
Many  correct  diagntjses  can  be  made  from  the  history  alone  ; 
the  majority  of  diagnostic  errors  are  due  to  carelessness 
in  history-taking.     Consider  for  example  the  following  case  : 
a  man  aged  eighteen  was  brought  up  to  hospital  with  a 
history  of  a  severe  attack  of  pain  in  the  right  iUac  fossa 
of  eight  hours'   duration  ;    he  had  vomited  twice  at  the 
onset.     On  inquiry  it  was  discovered  that  he  had  been  laid 
up  previously  with  similar  attacks  of  right-sided  abdominal 
pain.     His  temperature  was  ioi-2,  pulse  120,  respiration 
28;    his    tongue   was   slightly   furred   and   his   expression 
anxious.     There    was    definite    tenderness    o\er    the   right 
iliac   fossa,   most   intense   in   the   vicinity   of  McBumey's 
point,   and  associated  with  local  muscular  rigidity.     The 
obvious    diagnosis  was    made    and    immediate    operation 
advised.     A  perfectly   healthy   appendix   was   discovered. 
A  subsequent   X-raj-  examination  revealed  a  calculus  in 
the  pelvis  of  the  right  kidne}-.     Then,  and  only  then,  was 
ehcited  the  fact  that  two  of  the  previous  attacks  of' pain 
had  been  associated  with  the  passage  of  smoky  urine,  and 
that  the  pain  of  the  earlier  attacks  had  been  definitely 
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lumbar  in  origin  :  information  whiih,  <  btained  in  the 
first  instance,  would  havo  saved  tlie  man  an  entirely  un- 
necessary operation. 

The  importance  of  the  con<  rete  physical  signs  and  their 
interpretation  is  obvious,  so  obvious  I'n  fact  that  it  is  apt 
to  Wind  one  to  the  relative  v;ihie  of  the  abstract  symptoms, 
the  interpretation  of  which  is  often  a  matter  of  far  greater 
dithculty.  The  consequence  is  a  temptation  to  sub(jrdinate 
the  interrogation  of  the  patient  to  the  physical  examination, 
an  error  which  will,  sooner  or  later,  lead  to  diagnostic 
disaster.  In  hospital  practice  many  of  the  patients  are  so 
ill  as  to  be  imable  to  give  a  history  of  any  value  ;  in  such 
cases,  unless  the  desired  information  is  supplied  by  the 
I)atient's  relatives  or  friends,  we  have  to  diagnose  as  best 
we  can  on  the  physical  signs  alone. 

The  patient's  Family  History  will  probablj-  not  yield 
information  of  any  particular  \alue ;  a  strong  family 
history  of  tuberculous  disease,  however,  should  not  be 
neglected  and  might  put  the  incpiirer  on  the  track  of  that 
bugbear  of  the  diagnostician,  tuber  :ulous  peritonitis. 

The  Past  History  must  be  elucidated  carefully ;  any 
story  of  indigestion  nuist  be  gone  into  in  detail,  and,  of 
course,  all  past  attacks  of  abdominal  pain  must  be  noted 
and  surmises  as  to  their  possible  nature  formulated.  Any 
abnormal  diarrhoea  or  constipation  should  be  inquired 
mto  ;  and  in  the  case  of  a  woman  a  coniplete  account  of  her 
menstrual  history-  ;.nd  of  any  pregnancies  is  essential.  A 
past  history  of  hematuria,  dysuria  or  pyuria  is  not  always 
volunteered  by  the  sufferer  from  these  "symptoms,  so  that 
It  IS  well  to  direct  inquiries  in  this  direction.  The  patient's 
occupation  is  occasionally  of  interest,  especialh-  should  it 
bring  him  into  contact  with  lead. 

Passing  now  to  the  History  of  the  Present  Illness, 
one  should  ascertain  the  exact  da\-,  and,  if  possible,  hour! 
of  the  onset  of  abdominal  pain  ;  if  the  patient  was  in 
perfect  health  pre\-iouslv,  and  if  not.  what  his  svmptoms 
were;    where  precisely   the   pain   was   first    localised,   and 
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where  liter  on,  the  natun-  <>f  the  pain,  "  i^ripitiK  "  .iiul 
paroxysmal,  or  "  gnawing  "  and  lontiniious,  or  "  throb- 
bing "  ;  and  when  the  patient  first  t<M)k  to  his  hi%\.  If 
vomiting  has  occurred,  it  is  ini|)ortant  to  ascertain  if  it 
synchronised  with  the  onset  of  the  pain  ;  if  the  vomiting 
was  repeated,  inquiry  should  be  made  as  to  how  many 
times  on  each  day  of  the  illness,  as  to  whether  the  \iimiting 
occurred  apart  from  the  taking  of  food  and  as  to  the  apjK-ar- 
ance,  quantity,  and  odour  of  the  vomit.  A  complete  account 
of  the  action  of  the  bowels  must  never  bo  omitted,  paying 
particular  attention  to  the  date  on  which  the  bow»'ls  were 
last  opened,  to  the  passage  of  flatus  and  to  the  presence  of 
diarrhcea  at  any  stage  of  the  illness.  One  should  ask  also 
if  anything  Hke  "  matter,"  "  blood,"  or  "  jelly,"  has  been 
observed  in  the  stools.  Pain  or  difficulty  in  micturition  is 
an  important  symptom  which  is  sometimes  not  mentioned 
by  the  patient  unless  inquiries  are  made  as  to  this  point. 
Retention  of  urine  is  common,  and  may  be  either  a  reflex 
or  a  paralytic  phenomenon.  Finally,  in  certain  cases  it  is 
well  to  ascertain  if  there  have  been  any  rigors  or  sweats, 
any  e.xpectoration  (possibly  rusty),  any  headache,  or  pains 
in  the  limbs  or  back.  A  vaginal  discharge,  ha-inorrhagic 
or  purulent,  is  always  a  suggestive  symptom,  but  it  must 
be  remembered  that  the  normal  menstrual  flow  is  pfteii 
"  brought  on  "  a  few  days  earher  by  any  aoitt-  abdominal 
lesion  occurring  during  the  week  before  menstruation  i> 
expected.  Especially  is  this  the  case  with  appendicitis  , 
we  have  often  seen  a  comparatively  mild  attack  indue 
menstruation  as  long  as  a  week  before  the  nor-iuil  date. 

Of  all  these  symptoms,  pain  is  the  most  (onstant.  and 
the  one  which  should  yield  the  most  valuable  inforniatinn 
to  the  clinician  ;    but,  unhappily  for  him,  the  amount 
such  information  usually  varies  directly  with  the  in't'lli^en- 
of  the  patient,  for  often  patients  of  the  hospit.ii    ia-r-  eitaer 
cannot  or  will  not  localise  their  pain  with  sufficifnt  ct-rtaisit^ 
to  help  us  very  much.     On  the  other  hand  an  inrr-Iiu-'-m 
patient  will  frequently  hidicate  the  exact  .ir  a  <>■    iir» 
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pain  and  n-count  any  ohanf,'es  in  itH  siibst-qiifnt  distribution, 
thiTcby  KivinK  evidence  of  the  fjreatest  Vi'Iiie.     It  is  im- 
portant to  remember  that  visceral  pain  is  almost  certainly 
a  "  referred  pain  "  ;    that  pain  is  not  felt  in  a  viscus  itself, 
but  in  the  area  of  distribution  of  those  spinal  nerves  whose 
nuclei  are  in  close  connecti<m  with  the  spinal  nuclei  (if  the 
afferent    sympathetic    fibres    from    that    viscus.     The    fait 
that   these  spinal  nerves  frequently  supply  the  skin  and 
muscles  over   the  particular   viscus  with   which   they  are 
indirectly  associated   is  apt   to  give  rise   to  the  erroneous 
impression  that  the  pain  and  tenderness  are  in  the  viscus 
itself.     Dr.   James   Mackenzie   has  ably  demonstrated   the 
priat  diagnostic  value  of  localised  pain,   tenderness,   and 
reflex  muscular  rigidity,  and  to  his  book,  "  Symptoms  and 
their  Interpretation  "   (Shaw  &  Sons,   Kpr^),  "the  reader  is 
referred  for  a  complete  and  lucid  account  of  this  interesting 
subject.     He  has  pointed  out  that  painful  sensations  derived 
from  the  gastro-intestinal  tract   tend   to  be  referred   to  a 
mesial  area  which  extends  from  the  middle  of  the  sternum 
to    the    symphisis   pubis;     of    this   area    the    hvpogastric 
portion  is  associated  with  the  large  bowel  and  the  umbihcal 
portion  with  the  small  bowel  ;  gastric  pain  is  referred  to  the 
epi!,'astric   portion    and    cesophageal   pain    to    the     sternal 
portion.     Moreo\er,  he  has  made  out  a  very  strong  case 
for  a  further  sub-divisicm  of  these  areas.     The  pain  of  a 
gastric  ulcer,  he  states,  is  often  sharply  Umited  to  a  small 
ana  ;    should  this  area  be  over  the  ensiform  cartilage,  the 
uli vr  is  probably  at  the  cardiac  end  of  the  stomach  ;   it  the 
painful  area  is  near  the  sub-costal  plane  a  pyloric  ulcer  is 
indicated  ;    and  when  the  painful  area    s  in'the  centre  of 
the  epigastrium  the  ulcer  is  probably  midway  between  the 
ctrdia  and  pylorus.     The  importance  of  these  observations 
IS  evident ;    it  is  the  cUnician's  duty  to  diagnose  not  only 
:*he  tact  of  gastric  perforation,  but  also,  if  possible,  the  site 
el  the  perforation.     In  many  cases  it  is  possible  to  indicate 
^-ith  some  degree  of  .iccuracy,  the  site  of  a  gastric  perforation 
■*  the  patient  be  able  to  describe- 
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(i)  An  area  of  constant  pain  before  perforation, 
(ii)  Tl     exact  spot  at  which  pain  was  felt  at  the  in..ment 
of  perforation  ;    in  the  case  of  a  cardiac  ulcer  this  spot 


l-ir.  6.-\reas  of  referred  viscc-ral  pain  (after  Mackenzie). 
A.  oesophasjus ;  15.  stomach  ;  C.  small  intestme  ;  D.  lar«e 
intestine. 

is  usually  well  to  the  left  of  the  middle  line,  whereas  the 
"  perforating  pain  "  of  a  pyloric  or  duodenal  ulcer  is  felt 
close  io  the  mid-line,  or  even  to  its  right  side. 

jhe  areas  of  pain  and  tenderness  commonly  associated 
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with  diseases  of  the  variou^j  viscera  will  be  fully  described 
in  subsequent  chapters  ;  we  shall  now  only  call  attention 
to  the  occasional  reference  of  hepatic  pain  to  the  top  of  the 
right  shoulder ;  to  the  frequent  association  of  testicular 
pain  and  tenderness  with  renal  colic  ;  to  the  abdominal 
pain  sometimes  found  with  pleurisy  or  pneumonia  ;  and 
to  the  reference  of  uterine  pain  to  the  sacral  region. 

Peristaltic  pain,  or  colic,  is  associated  with  violent 
intestinal  peristalsis,  whether  due  to  organic  intestinal 
obstruction  or  not.  It  is  characterised  by  its  paroxysmal 
nature  and  usually  by  its  severity.  Between  bouts  of 
agonising  "  griping  "  pain  the  patient  may  be  more  or  less 
comfortable,  even  entirely  free  from  pain.  Oddly  enough, 
gastric  peristalsis,  however  vigorous,  is  almost  invariably 
painless.  The  pain  of  peritonitis  is  constant ;  but  there 
may,  of  course,  be  a  super-added  peristaltic  pain  evidenced 
by  exacerbations  of  "  griping."  The  pain  due  to  an  abscess 
in  the  abdomen,  as  elsewhere,  is  often  described  as  "  throb- 
bing " ;  and  the  pains  associated  with  gall-stones  are 
sometimes  said  to  be  "  stabbing "  pains,  i.e.  shooting 
straight  through  from  the  front  to  the  back,  as  contrasted 
with  renal  pain  which  passes  from  back  to  front  round  the 
body. 

Vomiting  is  an  important  symptom  and  should  be 
considered  as  a  danger-signal ;  the  combination  of  abdominal 
pain  with  repeated  vomiting  must  always  be  regarded 
with  suspicion,  -^tiologically  we  may  distinguish  three 
kinds  of  vomiting  in  abdominal  disease,  viz.  : — 

(i)  Vomiting  associated  with  lesions  of  the  stomach,  e.g. 
catarrh,  ulcer,  dilation  or  pyloric  obstruction. 

(ii)  Vomiting  associated  with  shock,  e.g.  intra-peritoneal 
perforations,  intestinal  or  ovarian  strangulations,  biliary 
or  renal  colic  and  acute  pancreatitis. 

(iii)  Vomiting  associated  with  intestinal  obstruction  in 
it  J  later  stages — vomiting  may  eventually  become  faeculent 
(the  mechanism  is  discussed  in  Chapter  V.).  The  faecal 
vomiting    of    general   peritonitis    is    included    imder    this 
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heading,  referable  as  it  is  to  intestinal  paralysis  and  con- 
sequent obstruction.  The  vomiting  which  often  occurs  at 
the  onset  of  appendicitis  may  come  under  either  type  (i) 
or  type  (ii). 

Other  well-known  causes  of  vomiting,  such  as  Addison's 
Disease,  Uraemia,  Cerebral  Compression,  Pregnancy,  and 
Glaucoma  must  be  remembered. 

In  general  peritonitis,  the  act  of  emesis  is  almost  effort- 
less and  frequent ;     in  obstruction,   the  vomit  is  copious 
and  is  ejected  with  such  force  that  the  term  "  projectile  " 
is  often  apphed  to  this  type  of  vomiting.     In  the  vomiting 
of  shock  on  the  other  hand,  nausea,  violent  retching  and  a 
scanty  vomit  are  the  prominent  features  ;   they  are  usually 
accompanied  by  other  phenomena  of  shock,  such  as  pallor, 
sweating,  and  sub-normal  temperature.     Some  information 
may  be  gleaned  from  an  inspection  of  the  vomit ;    thus,  if 
the  vomit  consists  of  bile-stained  mucous,  or  of  almost 
pure  bile,  one  infers  that  there  has  been  frequent  vomiting 
previously.    The  so-called  faecal  vomit  is  dark  in  colour 
and  has  a  faecal  odoiu".    True  faecal  vomiting  {i.e.  the  return 
of  obvious  faecal  matter  by  the  mouth)  is  exceedingly  rare. 
Haematemesis  may  occur  in  appendicitis  and  peritonitis 
without    a   co-existing    gastric  or  duodenal  ulcer,  but  in 
our  experience  this  is  rare.      In  the  later  stages  of  general 
peritonitis  black  vomit,  due  to  altered  blood  pigment,  is  not 
uncommon.     The    vomit    of    chronic    gastrectasis    has    a 
characteristic  sour  odour. 

Action  of  the  Bowels. — Constipation  is  the  rule  in 
peritonitis,  but  diarrhoea  may  occur  either  early  or  late  ; 
in  the  latter  case  it  is  sometimes  termed  "  septic  diarrhoea." 
Early  and  profuse  diarrhoea  is  a  characteristic  of  pneumo- 
coccal peritonitis.  The  combination  of  diarrhoea  and 
vomiting  at  the  onset  of  appendicitis  is  usually  indicative 
of  a  severe  attack.  When  constipation  is  present  the 
passage  of  flatus  is  a  reassuring  sign  that  there  is  probably 
no  gross  intestinal  obstruction. 

The   stools   should  be   examined   for   blood,   pus   and 
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mucus.  Blood  »in  the  stools  is  often  suggestive  of  an 
intussusception  ;  but,  like  haematemesis,  it  may  occur  in 
very  toxic  cases  of  peritonitis.  The  commoner  explana- 
tions of  the  passage  of  blood  per  rectum,  e.g.  haemorrhoids 
or  any  ulcerative  condition  of  the  bowel,  must  not  be 
forgotten.  Appendix  abscesses  occasionally  ulcerate  into 
the  bowel,  the  event  being  signalled  by  a  sudden  fall  of 
temperature  and  the  appearance  of  pus  in  the  stools.  We 
need  hardlj'  say  that  in  such  a  case  surgical  drainage  of  the 
abscess  should  be  postponed,  provided  of  course  that  the 
condition  of  the  patient  is  otherwise  satisfactory. 

Hiccough  is  a  common  and  distressing  symptom  of 
peritonitis. 

Physical  Signs. 

WTiile  obtaining  the  history  we  should  notice  the 
decubitus  and  facial  aspec  of  the  patient ;  the  mental 
effort  entailed  in  remembering  the  details  of  his  illness 
diverts  his  attention  to  a  certai-  'extent  from  his  sufferings 
and  the  natural  expression  and  1  .jst  comfortable  decubitus 
will  be  adopted.  A  nervous  patient  not  infrequently  lies 
quietly  in  bed,  with  an  almost  placid  expression,  during  his 
interrogation  ;  his  restless  demeanour  and  anxious  expres- 
sion before  and  after  it  may  be  quite  out  of  proportion  to 
the  gravity  of  his  lesion.  The  appearance  of  the  face  is 
of  invaluable  assistance ;  how  often  has  the  fact  that 
"  the  patient  looked  ill "  discounted  his  clean  tongue, 
normal  temperature  or  slow  pulse  !  The  face  becomes  a 
still  more  important  index  when  the  patient  is  seen  more 
than  once,  so  that  sUght  changes  for  the  better  or  the  worse 
can  be  observed.  The  complete  change  in  facial  aspect 
which  can  take  place  in  a  few  hours  after  the  rupture  of  an 
appendix  abscess  into  the  peritoneal  cavity,  for  instance, 
is  sometimes  very  striking  ;  such  rapid  changes  in  physio- 
gnomy are  of  more  serious  import  than  all  the  other  ph\'sical 
signs  together.  A  facial  aspect  characteristic  of  peritonitis 
has  long  been  recognised  ;    the  expression  is  anxious  and 
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eloquent  of  pain ;  the  eyes  are  sunken,  tke  cheeks  hollow 
and  the  nose  pinched — appearances  due  to  the  loss  of  fluid 
from  the  subcutaneous  tissues.  The  complexion  is  sallow 
at  first ;  in  fatal  cases  it  becomes  ashy,  whilst  the  skin  is 
cold  and  moist.  An  icteric  appearance  is  also  of  evil  omen. 
Jaundice  of  slight  intensity  is  easily  missed  ;  by  artificial 
light  it  may  be  impossible  to  detect  it.  The  sclerotics 
should  always  be  examined  in  a  good  light. 

While  insisting  on  the  value  of  the  face  as  an  index  to 
the  gravity  of  an  abdominal  lesion,  we  must  admit  that 
under  certain  circumstances  it  should  be  interpreted  with 
caution.  Especially  is  this  the  case  at  the  extremes  of  life 
and  after  the  administration  of  morphia  at  any  age.  In 
young  children  the  face  is  too  sensitive  an  index  ;  a  charac- 
teristic "  abdominal  facies  "  may  be  associated  with  merely 
a  brisk  attack  of  diarrhoea  and  vomiting.  Conversely,  in 
elderly  people  it  is  only  the  more  gross  abdominal  lesions 
which  are  reflected  on  the  physiognomy,  and  the  abdominal 
facies  may  appear  only  when  the  peritonitis  has  become 
general. 

In  Lobar  Pneumonia  the  face  is  flushed  and  the  respira- 
tion rapid ;  the  alae  nasi  are  occasionally  active  in  peritonitis, 
but  it  is  uncommon  to  meet  with  respirations  over  30  per 
minute,  and  the  excursions  of  the  alae  nasi  are  not  so  obvious 
as  in  the  case  of  pneumonia.  In  pneumonia  the  lateral 
decubitus  is  far  more  common  than  in  peritonitis. 

A  flushed  face  associated  with  a  dull,  stupid  expression, 
and  possibly  with  slight  deafness,  is  suggestive  of  tj-phoid 
fever,  meningitis,  or  intracranial  abscess. 

After  the  administration  of  opium  a  placid  expression  is 
quite  compatible  with  diffuse  peritonitis. 

Decubitus. — As  a  rule  the  patient  suffering  from 
peritonitis  lies  on  his  back  with  his  knees  drawn  up  ;  by 
this  means  the  abdominal  muscles  are  relaxed  and  the 
knees  act  as  an  extemporised  cradle,  keeping  the  weight 
of  the  bed-clothes  off  the  abdomen.  In  the  case  of  appendi- 
citis the  right  knee  only  may  be  flexed,  and  the  patient 
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sometimes  lies  on  his  right  side.  In  the  early  stages  of 
peritonitis  the  sufferer  commonly  lies  quite  still,  well 
knowing  that  the  least  movement  will  aggravate  his  pain  ; 
should  general  peritonitis  supervene  he  becomes  restless  ;  in 
fatal  cases  incessant  purposeless  movements  are  frequently 
seen.  Restlessness  is  also  associated  with  profuse  haemorr- 
hage, e.g.  from  a  ruptured  ectopic  gestation  or  a  bleeding 
ulcer,  in  which  case  the  lips  and  conjunctivae  become  pro- 
gressively blanched. 

The  Breath. — An  odour  of  acetone  is  frequently  met 
with  after  incessant  vomiting  whatever  the  cause.  In 
children  the  combination  of  incessant  vomiting  with  an 
odour  of  acetone  would  suggest  the  disease  known  as 
"  cyclical  vomiting."  In  peritonitis  unassociated  with 
incessant  vomiting,  the  breath  often  has  a  peculiar  sweetish 
smell ;  we  have  several  times  noticed  the  appearance  of 
this  odour  shortly  after  the  onset  of  perforative  peritonitis. 

The  Tong^ue. — It  is  customary  to  describe  with  some 
minuteness  the  appearances  of  the  tongue  associated  with 
peritonitis  of  varying  grades  of  severity ;  thus  in  catarrhal 
appendicitis  the  tongue  is  said  to  be  moist  and  covered  with 
a  creamy  white  fur  ;  if  a  spreading  peritonitis  ensues,  this 
fur  becomes  thick  and  brown  ;  and  finally,  as  the  peritonitis 
becomes  widespread,  the  tongue  becomes  dry,  cracked  and 
covered  with  sordes.  While  not  attempting  to  deny  that 
in  many  cases  this  sequence  of  events  may  be,  roughly 
speaking,  true,  we  would  submit  that  the  state  of  the  tongue 
is  perhaps  the  most  fallacious  of  all  the  signs  of  peritonitis. 
Oral  hygiene  is  an  important  factor  ;  a  good  nurse  is  fre- 
quently able  to  convert,  in  a  few  hours,  the  typical  peri- 
toneal tongue  of  the  te.xt-books  into  a  comparatively  healthy- 
looking  organ.  An  almost  clean  tongue,  therefore,  no  more 
negatives  peritonitis  than  does  a  foul  one  indicate  it. 

The  Pulse. — As  in  the  case  with  the  facies,  but  Httle 
information  can  be  derived  from  the  pulse  in  the  very 
young  or  the  very  old.  It  is  common  knowledge  that  a 
comparatively  trivi;-.!  .lilrr'^"*^  may  cruise  a  very  considerable 
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acceleration  of  a  child's  pulse;    a  pulse  rate  of  120  for 
example,  need  not  necessarily  cause  any  alarm.     In  the 
aged,  on  the  other  hand,  the  circulatory  system  may  be 
incapable  of  responding  to  the  stimulus  of  an  acute  infection, 
so  that  a  pulse  of  80  is  not  uncommon  with  general  peri- 
tonitis in  a  man  over  60  years  of  age.      In  a  majority  of 
patients,   however,   the  pulse  gives  valuable  information. 
In  everj'  case  of  acute  abdominal  disease  the  pulse  should 
be  taken  and  recorded  at  frequent  intervals  ;   it  should  be 
taken  before  the  patient  is  examined  or  disturbed  in  any- 
way, and  several  counts  of  sixty  seconds  should  be  made. 
One  count  of  fifteen  seconds  is,  as  a  rule,  worse  than  useless. 
Any  case  with  a  pulse  rate  over  one  hundred  should  be 
regarded  with  suspicion  and  a  pulse  of  over  120  is  usually  u 
call  for  surgery,  as  also  is  a  rising  pulse  rate  associated  with 
a  falling  temperature.     The  typical  pulse  of  general  peri- 
tonitis is  rapid  (usually  over  120),  of  small  volume  and  low 
tension ;    the   vessel    feels    hard   and    "  wir>-,"    probably 
owing  to  a  somatic  vaso-constriction  in  order  that  a  maximal 
splanchnic  circulation  may  be  attained. 

In  the  stage  of  shock  consequent  on  a  perforation  or 
strangulation  ("  peritonism  ")  the  pulse  is  rapid,  but  has 
not  the  wiry  characteristic  of  the  peritonitis  pulse ;  as  the 
stage  of  peritoneal  shock  passes  away  the  pulse  often  becomes 
slower  and  of  larger  volume,  but  later  it  increases  in  rapidity 
and  decreases  in  volume  pari  passu  with  the  peritonitis 
consequent  on  the  initial  lesion.  A  rapid  pulse  is  met  with 
also  in  intra-peritoneal  haemorrhage  from  any  cause  ;  in 
this  condition  the  rapidity  is  often  extreme,  so  that  the 
pulse  soon  becomes  "  running  "  or  uncountable.  In  uncom- 
phcated  intestinal  obstruction  it  is  not  common  to  find  any 
appreciable  increase  in  the  pulse  rate. 

Pyrexia. — The  information  yielded  by  the  thermometer 
is  meagre  in  comparison  with  that  derived  from  the  pulse. 
Pyrexia  is,  of  course,  suggestive  of  an  infective  lesion,  but 
one  must  remember  that  the  most  virulent  infections  may 
be  apyrexial,  owing  to  complete  lack  of  any  reaction  on  the 
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part  of  the  tissues  ;  thus  a  fulminating  appendicitis  may  be 
apyrexial   throughout,    though   it    is   exceptional   to   find 
appendicitis  unassociated  with  pyrexia  at  some  stage  of 
Its   course.     With   chronic   intestinal  obstruction   there  is 
httle.   if  any.   fever,   unless  a  secondary  peritonitis  com- 
phcates  matters.     In  the  condition  of  peritonism  previously 
alluded  to  the  temperature  is  usually  subnormal  until  the 
stage  of  consecutive  peritonitis,  which  is  commonly  associated 
with  pyrexia.     Rig„rs  are   occasionally  met   with   at   the 
onset  of  app  ndicitis.  and  they  are  common  in  renal  and 
bihary   colic.     Repeated   rigors   are    usually   indicative   of 
portal  pyaemia. 

Inspection 
Retraction  of  the  anterior  abdominal  wall  is  frequentl\- 
met  with  in  intestinal  cohc,  and  shortly  after  a  gastric  or 
duodenal  perforation;  it  is  also  common  after  profuse 
diarrhoea  and  vomiting  (especially  in  children),  and  in 
meningitis. 

Abdominal    distension    may  var\-  in    degree    from    a 
barely  perceptible   fulness  to  a  gross  distension  with  an 
enormously    dilated    peritoneal    cavity    and    a    tense    and 
glistening  skin.     The  lesser  grades  of  distension  may  be 
chiefly  local,  involving,  for  example,  the  right  iliac  fossa, 
the  hypogastrium  or  the  epigastrium.     Abdominal  disten- 
sion IS  usually  due  to  intestinal  dilatation,  but  it  may  be 
caused  by  the  presence  of  free  gas  after  a  perforation  ■   in 
some  such  cases  the  gas  is  under  great  tension  and  escapes 
with  considerable  force  when  the  peritoneum  is  incised 
Peritoneal  exudate  may  be  in  part,  at  any  rate,  responsible 
for  a  considerable  degree  of  distension,  and  we  have  more 
than  once  seen  the  peritoneal  cavity  tensely  distended  by 
blood  derived  from  a  ruptured  viscus.     Other  causes  of 
distension  worth  remembering  are  acute  gastrectasis.  preg- 
nancy a  large  ovarian  cyst,  and  diffuse  abdominal  growths. 
Ihe  obese  abdominal  wall  should  rarely  lead  to  errors. 

Local  prominence  of  the  anterior  wall  may  be  caused  by 
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gastric  or  intestinal  outlines,  or  by  subjacent  tumours  or 
inflammatory  masses;  the  outlines  of  an  enlarged  gall- 
bladder are  occasionally  visible  in  the  right  hypochondriac 
and  lumbar  regions,  and  a  distended  urinary  bladder  is 
the   most   freiiuent   explanation   of   a   visible   hypogastric 

tumour. 

Respiratory  Movements.— If  the  abdominal  wall  is 
motionless  during  quiet  respiration,  the  patient  should  be 
asked  to  take  a  few  deep  breaths  ;  if  the  movements  are 
not  thus  elicited,  it  is  advisable  to  ask  the  patient  to  try 
to  "  blow  out  his  stomach  as  he  breathes."  These  sugges- 
tions are  necessary  owing  to  the  fact  that  a  few  individuals 
habitually  adopt  the  costal  type  of  respiration  ;  in  such 
individuals  abdominal  respiratory  movements  are  normally 
slight  or  absent,  a  phenomenon  which  might  be  erroneously 
interpreted.  With  reflex  abdominal  rigidity  little  if  any 
respiratory  excursion  is  possible  even  on  voluntary  attempts 
to  move  the  wall.  The  respiratory  excursions  may  be 
entirely  suppressed,  or  they  may  be  diminished  in  extent, 
over  the  whole,  or  over  a  limited  area,  of  the  abdomen  ; 
any  of  these  signs  are  of  considerable  diagnostic  importance, 
pointing  as  they  do  to  a  diffuse  or  local  rigidity. 

Visible  Peristalsis.— In  order  to  observe  peristalsis  a 
good  light  is  essential,  and  the  abdomen  must  be  carefully 
and  patiently  scrutinised  from  different  points  of  view. 
Three  distinct  types  can  be  recognised,  namely  gastric, 
small  intestine,  and  large  intestine,  peristalsis  ; 

Gastric  Peristalsis  is  evidenced  by  a  series  of  big 
peristaltic  waves  which  pass  slowly  from  left  to  right  across 
the  upper  half  of  the  abdomen  ;  it  is  invariably  painless, 
whereas  the  appearance  of  intestinal  peristalsis  is  always 
associated  with  pain,  the  pain  being  more  acute  in  the  case 
of  the  small  bowel  peristalsis. 

Peristaltic  prominences  caused  by  the  small  intestine 
are  situated  centrally ;  the  sudden  and  temporary  appear- 
ance of  a  "  step-ladder  pattern  "  in  the  umbilical  region  is 
quite   characteristic.    The  prominences  are  usually  small 
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and  transient  and  tlu-ir  movenit-nts  are  rapid  ;  at  the  same 
time  it  must  be  remembered  that  tlie  coils  of  small  intestine 
may  be  dilated  to  a  diameter  of  two  or  three  inches,  in  which 
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7- — Gastric  ptristalsis. 


case  the  peristaltic  prominences  may  be  of  such  a  size  that 
It  is  difficult  to  appreciate  the  fact  that  small  bowel  is 
subjacent.  Small  bDwel  peristalsis  is  nearly  always  asso- 
ciated with  obstruction  at  or  above  the  caecum  ;  it  is  unusual 
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for  this  type  of  peristalsis  to  be  seen  in  cases  of  large  bowel 
obstruction.  Possibly  in  many  cases  the  small  intestine 
peristalsis  is  masked  by  the  general  abdominal  distension 


Fk;.  8. — Small  intestine  peristalsis. 

and  by  the  relatively  gigantic  prominences  caused  by  the 
caecum  and  colon. 

The  prominences  caused  by  peristaltic  large  intestine 
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appear  and  subside  metre  deliberately,  and  they  are  more 
apt  to  "  stand  out  "  abruptly  on  the  abdominal  wall  ;  they 
arv-  situated  peripherally  ratiier  than   centrally,  but.  since 


Fui.  <j.  -Large  intestine  peristalsis. 

the  dilated  transverse  colon  frequently  extends  to  the 
hypogastric  region  and  the  pelvic  colon  occasionally  extends 
to  the  epigastric  or  hypochnndriao  regions,  it  is  clear  that 
large  bowel  outlines  may  appear  on  any  part  of  the  anterior 
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abdominal  wall.  The  caecum  and  ascending  colon  usuallv 
stand  out  more  prominently  than  the  rest  of  the  large  bowel 
even  when  the  site  of  obstruction  is  in  the  iliac  colim  or 
rectum ;  so  that  large  intestine  peristabis  confinrd  to  the 
right  half  of  the  abdomen  is  not  pathognomonic  of  a  high 
obstruction,  as  is  sometimes  stated. 

If  peristalsis  is  not  visible  in  a  case  of  suspected  intestinal 
obstruction,  it  can  often  be  elicited  by  firm  abdominal 
palpation.  A  hot  drink  is  another  form  of  stimulus  which 
is  frequently  successful.  Visible  peristalsis  is  caused  by  the 
temporary  contraction  of  a  loop  or  segment  of  the  intestine, 
the  outlines  of  which  are  visible  on  the  superjacent  abdominal 
wall  so  long  as  the  contraction  lasts.  This  loop  or  segment 
may  move  as  a  whole,  but  peristaltic  waves  passing  along 
the  course  of  the  intestine  are  seen  through  very  thin 
abdominal  walls  only,  and  then  usually  apart  from  any 
obstruction.  Visible  peristalsis  is  frequently  observed  in 
subjects  with  very  thin  and  lax  abdominal  walls,  quite  apart 
from  any  abnormal  intestinal  activity.  When  seen  in  well- 
nourished  subjects  it  is  usually  diagnostic  of  intestinal 
obstruction.  In  rare  instances,  it  may  be  evidence  merely 
of  very  energetic  peristalsis  ;  for  example,  a  dose  of  castor- 
oil  was  given  to  a  well-nourished  child  aged  three,  suffering 
from  gastro-enteritis ;  such  well-marked  small  bowel 
peristalsis  was  observed  shortly  afterwards  that  small  bowel 
obstruction  was  diagnosed.  After  two  very  copious  stools, 
however,  the  visible  peristalsis  ceased  abruptly  and  the 
child  made  a  rapid  recovery.  In  this  case  there  was  no 
reason  to  suppose  that  a  faecal  impaction  had  caused  a  true 
obstruction. 

The  abdominal  inspection  should  include  an  examination 
of  the  groins,  umbilicus,  and  scrotum  for  hernial  swellings  ; 
and  any  abnormal  appearances  such  as  pigmentation, 
dilated  cutaneous  veins,  laparotomy  scars,  an  umbilical 
fistula  or  tumour  of  the  abdominal  wall  should  not  pass 
unnoticed. 

Epigastric    Pulsation   is   a    phenomenon    frequently 
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encounterrd.  and  it  is  often  so  pronounced  as  to  arouse 
suspicions  of  an  abdominal  aneurysm.  It  is  important  to 
remember  that  an  areurysm  is  the  least  common  explana- 
tion of  epigastric  pulsation  ;  prominent  and  visible  aortic 
pulsation  is  extremely  common  in  nervous  subjects,  particu- 
larly  women,  and  a  hypertrophied  or  dilated  right  ventricle 
is  another  common  factor  in  the  production  of  epigastric 
pulsation.  True  expansile  ptUsation  of  the  liver,  a  some- 
what uncommon  condition,  is  indicative  of  tricuspid  regur- 
gitation. Pulsation  may  of  course  be  transmitted  to  the 
skin  by  a  tumour  overlying  the  aorta. 


Palpation 

For  successful  abdominal  palpation  it  is  essential  to 
eliminate  as  far  as  possible  all  voluntary  rigidity,  to  gain 
which  end  several  important  points  must  be  attended  to. 
The  patient  should  lie  on  the  back  with  one  pillow  under 
the  head  and  shoulders  ;  in  some  cases  it  may  be  necessary 
to  have  the  hips  and  knee-joints  flexed.  Palpation  of  a 
patient  in  the  Fowler  position  is  usually  most  unsatisfactory. 
The  palpating  hand  must  be  warm ;  it  must  be  laid  very 
gently  and  quite  flat  on  the  abdominal  wall,  after  which 
light  pressure  may  be  exerted  by  flexing  the  fingers  a  little 
at  the  metacarpo-phalangeal  joints.  A  cold  hand  roughly 
pushed  into  the  wall  makes  accurate  palpation  impossible, 
not  only  at  the  moment  of  application  but  also  for  some 
time  subsequently;  palpation  with  the  finger-tips  alone 
is  an  equally  objectionable  method.  After  pressure  has 
been  exerted  the  hand  should  be  removed  from  the  wall 
as  gently  and  deliberately  as  it  was  applied  to  it,  and  the 
same  manceu\Te  may  be  repeated  elsewhere  over  the 
abdomen. 

Having  palpated  the  abdomen  during  ordinary  quiot 
respiration  the  patient  should  be  asked  to  breath  more 
deeply  and  through  the  mouth;  by  this  means  greater 
relaxation  of  the  abdominal  muscles  may  be  attained  and 
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the  mobility  of  any  mass  felt  may  be  studied.  But  it  is 
mportant  to  examine  the  abdomen  first  dunng  qu  et 
res^ration.  as  matters  may  be  made  worse  by  the  patient  s 
voluntary  efforts  at  respiration.  In  the  case  of  a  crying 
child  the  hand  must  be  held  passively  on  the  abdominal  wal 
during  expiration,  awaiting  the  momentary  relaxation  of 
voluntary  rigidity  during  inspiration. 

It  is  a  good  rule  always  to  palpate  the  most  pam  ul  area 
last  and  to  begin  palpation  as  far  as  possible  away  from  >iL 
In  appendix  cases  we  make  it  a  routine  to  palpate  first  from 
the  left  loin  towards  the  umbilicus,  next  from  the  lef 
hypochondrium  towards  the  umbilicus  ;  next  rom  the  ngh 
costal  margin  downwards ;  finally  the  right  lorn  and  right 
iliac  fossa  are  investigated. 

Bimanual  abdominal  palpation  is  often  useful   particu 
larly   when   investigating   lumbar   swellings      The   secret 
of  bimanual  palpation  is  that  the  anterior  hand  mus    be 
passive  whUe  the  posterior  hand  exerts  pressure  on  the  loin 
Bimanual  examination  per  vaginam  or  per  'tectum  is  of 
even  greater  utility,  and  in  children  a  large  part  of  the 
abdomen  can  be  explored  bimanually  per  rectum,  a  method 
which  is  very  valuable  in  doubtful  cases  of  intussusception. 
In  no  case  of  suspected  acute  abdominal  disease  should  a 
rectal  examination  be  omitted  ;    in  many  female  cases  a 
vaginal    examination    should    be    made    m    addition.     If 
possible  the  rectal  examination  should  be  made  with  the 
patient  on  his  back ;   inconvenient  though  this  po/ure  is 
Tve   consider  it  unnecessary  in  most  cases  to  adopt  the 
lateral  decubitus  and  thereby  risk  a  spread  of  peritoneal 
infection.    A  rectal  examination  may  reveal  an  unsuspected 
pelvic  abscess  or  other  tumour  ;    the  apex  of  an  mtus- 
susception  may  be  felt  or  intra-pelvic  tenderness  may  be 
elicited.    When  making  a  vaginal  examination   any  dis- 
charge-purulent  or  bloody-and  any  abnormal  fulness  or 
tenderness  of  the  vaginal  fomices  should  be  noticed.    The 
position  and  degree  of  mobility  of  the  uterus  and  tlie  con- 
dition of  the  OS  uteri  should  be  investigated  ;  if  an>  pelvic 
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tumour  is  discerned  its  relation  to  the  uterus  must  be 
mvestigated.  "* 

During  abdominal  palpation  attention  should  be  directed 
towards  the  following  points  :—  airected 

(i)  Cutaneous  Hyperalgesia,  elicited  by  the  lightest 
touch  on  the  affected  skin  area.  ^      ^* 

(ii)  Deep  Hyperalgesia,  elicited  by  gentle  hut  fir,^., 
pressure.  These  painful  impulses  are  ^'abl,  d^  i^'d  „ 
part  from  the  abdominal  muscles,  and  in  part  frl  the 
tissues  immediately  adjacent  to  the  peritoneum  clin^eallv 
we  have  not  found  it  possible  to  distinguish  b  tweeT  the 
nvo  vanet.es  of  deep  tenderness,  as  has  been  done  b.;  some 

(iii)  Muscular  Hypertonus.-This.    when    extreme     is 

d/r     >,',rJ7^^'*^'"  "^^^^^^  hypertonus    of    milde 
degree  should  be  classed  as  "  resistance  " ;  this  is  a  n^men 
ckture  of  some  importance  and  it  should  be  strictly  adhered 
to.     Muscular  hypertonus  may  be  voluntary  or  reflex   and 
It  IS  essential  that  the  clinician  should  be  able  to  recoenTsf 

Sty  hiSle'^-'^  ^""^-     ^"'""*^^>'  -^"-- - 
rig mit>  has  but  httle  significance  ;  it  may  be  eliminated  bv 

distracting  the  patient's  attention  and  carrying  ouTpalpation 
..n  the  hues  which  have  been  previously  suggested  Jhe 
viscero-motor  reflex  "  is  not  of  conri  7^,^^'*-  ^^^ 
confined  to  the  muscles  of  the  anttirablinVa  ^^TTe 
re^flex  rigidity  of  an  inflamed  joint,  the  intercostal  gidhv 
of  pleurisy  and  the  lumbar  rigidity  of  renal  coI.V  .rl    f  V 

re>ult»    of   subsequent    examinations    of   the    natient      I^ 
appendix  rases  the  tender  area  mav  h.  ™         j 
-  anihne  penci,.  s„  that  sfigM  Zg«  ^T.Zx  ^v 
be  recognised  with  oer.ainty.     f,  ,„,  L„  as^rted  .hluhe 
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sudden  disappearance  of  cutaneous  hyperalgesia  in  appen- 
dicitis is  a  sign  of  evil  omen,  but  this  statement  we  have 
been  unable  to  verify. 

(iv)  CEdema  of  the  abdominal  wall  is  occasionally  found 
over  inflammatory  masses  and  is  evidenced  by  "  pitting  " 
after  palpation.  It  is  a  valuable  sign  of  subjacent 
suppuration. 

(v)  Intra-Abdominal  Masses,  physiological  or  patho- 
logical. Of  the  former  the  pregnant  uterus  is  diagnosed  by 
the  history  and  by  examination  of  the  vagina  and  breasts  ; 
the  distended  bladder  by  the  results  of  catheterisation  ; 
scybalous  masses  are  characterised  by  their  doughy  con- 
sistency, their  mobility,  and  their  change  of  position,  or 
disappearance,  after  the  administration  of  an  enema. 
Inflammatory  masses  may  of  course  be  encountered  in  any 
part  of  the  abdomen.  They  are  usually,  but  by  no  means 
invariably,  extremely  tender,  and  their  outlines  may  often 
be  indefinite :  the  superjacent  skin  may  feel  hotter  than 
elsewhere,  and  it  may  be  oedematous.  It  is  occasionally 
possible  to  obtain  fluctuation  over  such  a  mass,  but  it  is 
hardly  necessary  to  point  out  that  palpation  over  any  mass 
of  suspected  inflammatory  origin  should  be  conducted  with 
extreme  caution. 

Hepatic  rMmottrs.— Riedel's  lobe  of  the  liver  is  an 
occasional  source  of  error.  This  linguiform  subcostal 
extension  of  the  liver  is  not  a  congenital  abnormahty,  but 
is  the  result  either  of  hepatoptosis  (dexter-version  or  ante- 
version  of  the  liver),  or  of  constriction  of  the  right  lobe  by 
tight  lacing.  This  amount  of  knowledge  as  to  the  etiology 
of  Riedel's  lobe  should  be  a  sufficient  safeguard  from  mis- 
takes, since  hepatoptosis  can  be  recognised  by  an  investiga- 
tion of  the  area  of  liver  dulness,  and  by  palpation  of  the 
edge  of  the  left  lobe,  and  since  evidence  of  tight-lacing  is 
usually'  manifest. 

Tumours  of  the  gall-bladder  are  usually  pjTiform  or 
cyhndrical  in  shape  and  they  frequently  exhibit  lateral 
mobility  round  a  fixed  point  in  the  vicinity  of  the  ninth 
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costal  cartilage.  "  Gall-stone  crepitus  "  may  occasionaUy 
be  obtained  from  a  gall-bladder  which  is  distended  with 
biliary  calculi.  A  floating  right  kidney  may  very  closely 
imitate  a  distended  gall-bladder  ;  the  latter  tumour  always 
feels  close  to  the  abdominal  wall,  however,  and  if  displaced 
towards  the  loin  tends  to  return  to  the  anterior  abdominal 
wall.  Moreover,  it  is  impossible  to  displace  a  gall-bladder 
downwards.  The  combination  of  a  distended  gall-bladder 
lying  on  a  dropped  kidney  is  extremely  puzzling  and  may 
weU  be  mistaken  for  a  cystic  renal  tumour.  In  exceptional 
cases  the  gall-bladder  may  be  so  greatly  dilated  as  to  be 
mistaken  for  an  ovarian  cyst. 

Renal  Tumours  are  characterised  by  their  rounded 
margins  and  their  property  of  "  fUling  up  the  loin."  i.e. 
no  space  can  be  demonstrated  between  the  posterior  border 
of  a  renal  tumour  and  the  erector  spinae ;  moreover  the 
large  intestine  is  usuaUy  placed  in  front  of  a  renal  tumour 
where  it  can  be  demonstrated  by  percussion  or  palpation! 
Respiratory  mobility  is  usuaUy  not  a  prc.ninent  feature  of 
renal  tumours,  as  is  the  case,  for  example,  with  hepatic 
and  splenic  swellings.  "  Renal  enlargements  never  involve 
the  pelvis,  rarely  reach  the  median  line,  and  arc  frequently 
separated  from  the  hepatic  dulness  by  a  resonant  area  " 
(Morris).  Even  when  a  renal  tumour  attains  a  large  size 
It  seldom  causes  more  than  a  Uttle  fulness  of  the  loin  •  a 
lumbar  swelling  which  causes  a  visible  prominence  posteriorly 
IS  suggestive  rather  of  a  perinephric  abscess.  FinaUy.  a  left- 
sided  varicocele  is  said  to  be  more  frequently  associated  with 
left  renal  than  with  splenic  tumours. 

A  Splenic  Enlargement  can  usually  be  recognised  by 
the  following  characteristics  :  it  does  not  "  fill  up  the  loin  " 
so  that  a  space  can  be  recognised  by  palpation,  and  possibly 
also  by  percussion,  between  its  posterior  border  and  the 
erector  spinae  ;  the  anterior  border  is  sharp,  directed  down- 
wards and  inwards  from  the  left  costal  margin,  and  notches 
can  often  be  felt  along  its  course  ;  it  usually  moves  freely 
with  respu-ation  and  no  bowel  can  be  demonstrated  in  front 
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of  it.  An  enlarged  and  tender  spleen  may  be  associated 
with  such  a  degree  of  abdominal  resistance  as  to  mask 
many  of  these  characteristics  ;  we  have  known  a  leukaemic 
spleen  to  imitate  an  inflammatory  mass  so  closely  that  the 
true  nature  of  the  case  was  decided  by  a  blood  count 
only. 

Castric  Tumours. — Occasionally,  as  a  consequence  of 
pyloric  stenosis  or  spasm,  the  stomach  may  be  so  tensely 
distended  with  fluid  as  to  form  a  cystic  tumour  in  the  upper 
abdomen,  a  condition  which  is  easily  recognised  after  the 
passage  of  an  oesophageal  tube.  Gastric  carcinomata, 
when  palpable,  usually  have  hard  irregular  outUnes ;  free 
respiratory  movement  is  not  uncommon,  and  they  are  often 
very  tender. 

Pancreatic  Tumours. — When  the  pancreas  is  affected 
by  carcinoma,  or  by  inflammatory  change,  it  may  occa- 
sionally be  palpable  as  a  narrow,  transversely  disposed 
and  deeply  situated,  tumour  just  above  the  umbilicus. 
The  so-called  pancreatic  cysts  (the  majority  of  which  have 
little  if  any  connection  vnih.  the  pancreas),  form  smooth, 
rounded  and  commonly  tense  tumours,  which  may  or  may 
not  feel  definitely  cystic,  situated  in  the  epigastric  region 
and  frequently  extending  more  to  the  left  than  to  the  right 
of  the  middle  line.  They  may  e.xhibit  shght  vertical 
mobility  and  are  usually  separated  from  the  liver  and  spleen 
by  a  resonant  area.  The  percussion  note  over  the  cyst 
is  generally  dull,  but  occasionally  gastric,  or  less  commonly 
colonic,  resonance  may  be  obtained  over  it. 

Intestinol  Tumours. — In  most  cases  of  acute  intestinal 
obstruction  due  to  carcinoma  the  abdominal  distension  is 
so  great  that  the  primary  growth,  unless  accessible  per 
rectum,  cannot  be  palpated  ;  nevertheless,  careful  palpation 
should  be  made  along  the  course  of  the  colon,  and  the 
method  known  as  "  dipping  "  will  sometimes  reveal  a  small 
tumour  even  in  a  distended  abdomen.  Secondary  deposits, 
e.g.  in  the  omentum  or  mesentery,  are  more  liable  to  be 
detected.     The  characteristics  v,i  intussusception  tumours 
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are  fully  described  in  Chapter  V.  Peristaltic  coils  are 
frequently  palpable,  even  when  not  giving  rise  to  visible 
peristalsis,  and  valuable  information  can  thus  be  gained 
as  to  the  size  of  such  coils  and  as  to  the  intensity  of  the 
peristaltic  movements.  A  volvulus  sometimes  evidences 
itself  as  a  palpable  tumour  which  is  tense  and  resonant. 

Ovarian  and  Uterine  Tumours  can  be  recognised  as 
such  only  by  means  of  a  combined  abdominal  and  pelvic 
examination,  and  even  then  difficulties  occasionally  arise  ; 
for  example,  a  small  ovarian  cyst  with  a  long  and  narrow- 
pedicle  may  cause  an  abdominal  tumour  whose  pelvic 
connections  may  easily  be  missed  ;  again,  it  is  notoriously 
difficult  to  diagnose  between  a  right-sided  salpingitis  and  a 
peh-ic  appendicitis. 

Retroperitoneal  Tumours  apart  from  those  of  renal 
or  pancreatic  origin  are  fortunately  not  common ;  we 
have  known  u  large  retroperitoneal  sarcoma  to  be  diagnosed 
as  a  twisted  ovarian  cyst,  and  it  is  on  record  that  a  retroperi- 
toneal lipoma  has  been  mistaken  for  an  ovarian  cyst. 

Tuberculous  Masses  are  always  a  fertile  source  of 
error.  In  a  majority  of  cases  the  slightly  distended  abdomen, 
the  walls  of  which  have  a  very  characteristically  elastic 
resistance  to  palpation  (in  such  cases  the  wall  is  often, 
but  quite  erroneously,  described  as  being  "  doughy "), 
together  with,  possibly,  evidence  of  a  little  ascites,  and 
perhaps  also  of  one  or  two  deeply  seated  masses  of  indefinite 
outhne,  helps  to  make  a  clinical  picture  which  is  unmis- 
takable. But  in  many  cases  this  characteristic  elastic 
resistance  to  palpation  may  be  absent,  as  also  may  be  the 
distension  and  ascites.  The  masses  met  with  in  tuberculous 
peritonitis  may  '>e  due  to  collections  of  enlarged  lymphatic 
glands,  to  rolls  of  tuberculous  omentum,  to  encysted  collec- 
tions of  fluid  or  to  areas  of  adherent  coils  of  intestine. 
Tuberculous  "rolls"  are  not  infrequently  mistaken  for 
mtussusceptions,  which  they  may  imitate  very  closely  ;  as 
a  rule  they  do  not  exhibit  the  mobihty  of  an  intussusception, 
nor  do  the>  varj-  in  consistency  from  time  to  time.     Other 
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tuberculous  lumps  may  be  mistaken  for  inflammatory 
swellings,  or  even  for  carcinomata  in  later  life,  as  they  may 
be  met  with  even  in  the  aged.  A  more  dangerous  mistake 
is  to  diagnose  an  inflammatory  mass  arising  in  consequence 
of  the  perforation  of  a  tuberculous  intestinal  ulcer  as  a  tuber- 
culous mass. 

(vi)  External  Evidence  of  Carcinoma  in  the  shape 
of  carcinomatous  glands  in  the  groins,  neck,  or  axilla,  or 
of  carcinomatous  nodules  in  the  abdominal  wall ;  indiu-ation 
around,  and  fixation  of,  the  umbilicus  is  often  valuable 
evidence  of  intra-abdominal  carcinoma. 

(vii)  Fluid  Thrill.— This  is  elicited  by  gently  flicking 
the  abdominal  wall  in  the  loins  with  one  finger,  the  charac- 
teristic thrill  being  felt  by  the  other  hand,  which  is  placed 
lightly,  and  flat,  on  the  anterior  abdominal  wall.  In  doubtful 
cases  an  assistant  should  be  instructed  to  place  his  hand 
edgeways  on  the  abdominal  wall  between  the  flicking  finger 
and  the  palpating  hand,  in  order  to  damp  off  vibrations 
passing  round  in  the  wall  itself.  This  is  a  sign  of  peritoneal 
exudate  which  is  of  very  doubtful  value;  for  when  an 
unequivocal  fluid  thrill  is  obtained,  the  fluid  is  usually 
present  in  sufiicient  amount  to  be  easily  demonstrable  by 
percussion  alone ;  on  the  other  hand  an  indefinite  fluid 
thrill  should  be  entirely  disregarded. 

(viii)  Hernia. — ^The  hernial  orifices  should  be  palpated 
in  every  case,  and,  if  a  hernial  protrusion  be  found,  its 
reducibility  and  impulse  on  coughing  must  be  investigated. 
In  addition,  the  contents  of  the  scrotum  ought  to  be  examined 
for  varicocele,  tuberculous  disease  or  growths. 

Percussion 

Light  percussion  only  should  be  employed  ;  the  per- 
cussed finger  should  be  held  rather  firmly  against  the  ab- 
dominal wall  and  should  be  struck  in  a  staccato  manner. 
The  percussing  hand  should  move  from  the  wrist  only  ; 
percussion  via  the  elbow  joint  is  a  heinous  offence. 
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Tenderness  on  light  percussion  is  always  suggestive  o{ 
peritonitis  and  is  a  valuable  sign  ;  the  abdomen  of  intestinal 
colic,  for  example,  may  be  extremely  tender  to  palpation, 
whereas  percussion  is  usually  quite  painless  ;  in  peritonitis, 
however,  percussion-tenderness  is  very  rarely  absent.  The 
whole  abdominal  wall  should  be  percussed  and  any  dull 
areas  carefully  defined.  Particular  attention  should  be 
paid  to  the  flanks  and  to  the  area  of  liver  dulness.  Dehnite 
dulness  in  the  flanks,  is,  of  course,  suggestive  of  fluid,  and  if 
this  dulness  can  be  demonstrated  to  move  with  change  in 
the  posture  of  the  patient,  the  evidence  of  peritoneal  exudate 
becomes  still  stronger.  In  most  cases,  however,  we  con- 
sider that  it  is  unwise,  if  not  altogether  unjustifiable,  to 
roll  a  patient  suspected  of  having  peritonitis  from  one 
side  to  the  other,  and  thereby  risk  a  further  spread  of  peri- 
toneal infection.  A  large  peritoneal  exudate  is  easily 
diagnosed  without  the  demonstration  of  shifting  dulness. 
and  the  signs  of  small  effusions  are  so  notoriously  fallacious 
that  the  information  gained  by  moving  the  patient  from 
side  to  side  seems  hardly  commensurate  with  the  risks  run 
by  so  doing. 

Percussion  over  appendix  abscesses  frequently  gives 
valuable  evidence  as  to  the  proximity  of  the  abscess  to 
the  surface,  and  the  surgeon  should  plan  his  incision  in 
accordance  with  any  area  of  dulness  present ;  but  some- 
times an  appendix  abscess  contains  gas  as  well  as  pus, 
in  which  case  a  resonant  or  tympanitic  note  maybe  obtained 
over  the  abscess  even  though  the  latter  is  well  shut  off  from 
the  rest  of  the  peritoneal  cavity.  We  have  ah-eady  referred 
to  the  importance  of  the  relationship  of  colon  dulness  to 
lumbar  tumours.  In  intestinal  obstruction  a  coil  of  tensely 
distended  gut  may  give  rise  to  a  locahsed  area  of  high 
pitched  tympany,  which  is  sometimes  suggestive.  Attempts 
to  map  out  the  area  of  gastric  resonance  are  usually  most 
unreliable. 

The  normal  area  of  liver  dulness  extends  from  the 
sixth  rib  to  the  costal  margin  in  the  right  nipple  hne.     This 
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area  may  be  diminished  by  emphysema  of  the  lung,  or  by 
a  right-sided  pneumothorax  ;    by  diminution  in   the  size 
of  the  liver  in  acute  yellow  atrophy  or  cirrhosis ;    by  in- 
testinal distension  ;   or  lastly,  by  the  presence  of  free  gas 
in   the  peritoneal  cavity.    The  only  positive  evidence  of 
the  last-named  condition  is  the  demonstration  of  a  pro- 
gressive diminution  of  the  liver  duhiess  from  below  upwards, 
in  the  absence  of  abdominal  distension.    This  is  a  sign  of  the 
greatest  value,  pointing  as  it  does  to  the  perforation   or 
rupture  of  the  stomach  or  intestines ;   it  is  frequently  met 
with  after  gastric  or  duodenal  perforation  or  rupture,  but 
it  is  quite  exceptional  to  find  it  associated  with  appendicular 
perforation.     \\Tiile  emphasising   the  great   value  of  this 
sign  as  defined  above,  we  would  lay  stress  on  the  fact  that 
reduction,  or  even  absence,  of  the  hver  dulness  when  there 
is  much  abdominal  distension  should  be  disregarded  ;   with 
a  fiat  abdomen  an  area  of  resonance  or  tympany  above  the 
right  costal  margin  arouses  suspicions  of  the  presence  of 
free  gas  in  the  peritoneum  ;   if  this  area  of  resonance  can 
be  demonstrated  to  have  extended  upwards  on  a  second 
examination  we  have  further  evidence  that  these  suspicions 
were  correct. 

Auscultation 

Peristaltic  noises,  audible  without  a  stethoscope,  indicate 
merely  abnormal  peristaltic  activity;  thus  they  may  be 
associated  with  an  attack  of  diarrhoea  or  with  intestinal 
obstruction,  and  they  are  also  a  familiar  neurotic  mani- 
festation. Abdominal  auscultation  sometimes  gives  useful 
information  ;  for  instance,  continuous  and  absolute  silence 
all  over  the  abd'-men  is  evidence  of  complete  intestinal 
paralysis,  such  as  occurs  in  paralytic  ileus,  or  in  diffuse 
peritonitis.  Local  silent  areas,  too,  are  suggestive  of  a 
subjacent  peritonitis;  on  auscultation  over  the  normal 
caecum  peristaltic  tinkUng  should  be  heard  at  frequent 
intervals,  and,  consequently,  prolonged  silence  in  this  ana 
suggests  a  local  peritonitis. 


INVESTIGATION  OF  ACUTE  ABDOMINAL   CASES    57 

Splashing  noises  are  elicited  by  a  sudden  and  deep 
palpation  when  the  abdominal  wall  is  lax.  Splashing  is 
most  commonly  found  with  gastric  dilatations,  but  it  is 
sometimes  met  with  in  intestinal  obstruction,  especially 
if  the  small  bowel  is  distended. 


Examination  of  the  Urine  and  Blood 

The  Urine  should  be  examined  as  a  routine  for  albumen, 
sugar,  pus  and  blood.  If  the  urine  is  turbid  it  should  be 
examined  microscopically.  Indicanuria  is  constantly  pre- 
sent in  diffuse  peritonitis  and  in  intestinal  obstruction ;  it 
is  also  found  with  chronic  constipation,  and  in  various  other 
conditions. 

The  Blood.— When  it  was  the  practice  to  treat  appen- 
dicitis on  expectant  lines  and  to  resort  to  surgery  only  in 
cases  where   gangrene,   suppuration,  or  a  spreading  peri- 
tonitis was  suspected,  the  physician  in  his  perplexity  often 
had  recourse  to  the  haematocytometer.     Now  that  the  policy 
of  immediate  operation  has  been  adopted  in  the  majority  of 
acute  cases,  it  is  seldom  that  the  necessity  for  investigating 
the  leucocytes  arises.     In  a  hmited  number  of  cases,  however, 
it  is  expedient  to  make  a  white  count,  remembering  alwaj-s 
that  the  degree  of  leucocytosis  in  any  particular  case  depends 
not  only  on  t!ie  vinilence  of  the  infecting   organisms,  but 
also  on  the  immunising  response  on  the  part  of  the  patient. 
Absence  of  leucocytosis  maj-  be  associated  with  a  virulent 
and  diffuse  peritoneal  infection ;    thus  a  low  white  count 
occurring  in  a  case  which  is  ob\aously  serious  is  a  grave 
prognostic    sign.     Conversely    a    pronounced    leucocytosis 
may  be  an  indication  merely  of  an  adequate  immunising 
response  to  a  comparatively  mild  and  localised  infection.     It 
IS  in  the  subacute  cases  with  a  definite  mass  in  the  right 
ihac  fossa  that  we  have  found  the  white  count  most  useful, 
but  even  when  dealing  with  this  t>-pe  of  case  it  is  well  to 
remember  that  Bloodgood  ("Progress  of  Medicine,"  December 
1901).  found  no  leucocytosis  in  26  per  cent,  of  appendix 
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abscess  cases.  It  seems  certain  that  repeated  white  counts 
should  be  made,  if  the  information  derived  therefrom  is  to 
be  of  any  real  value ;  a  well-marked  leucocytosis,  whi  h  on 
subsequent  examinations  is  found  to  be  maintained,  or  to 
be  increasing  in  magnitude,  is  usually  evidence  that  surgical 
treatment  is  necessary. 

It  is  in  the  diagnosis  between  the  inflammatory  and  the 
non-mflammatory  intra-abdominal  lesions  that  the  white 
count  is  most  often  useful.  Thus,  whereas  some  degree  of 
leucocytosis  is  found  in  the  majority  of  cases  of  appendicitis, 
pyosalpinx,  cholangitis,  cholecystitis,  acute  pancreatitis, 
perinephric  abscess,  perforative  peritonitis,  or  pneumococcal 
peritonitis,  no  leucocytosis  is  found  in  such  conditions  as 
intestinal  colic,  renal  or  biliary  colic  (provided  that  no 
secondary  infection  has  occurred),  in  the  early  stages  of 
intestinal  obstruction,  in  Dietl's  crises,  or  in  hysteria. 

It  is  important  to  remember  that  a  low  white  count  is 
characteristic  of  uncomplicated  typhoid  fever.  Occasionally 
cases  of  peritonitis  (usually  consequent  on  appendicitis)  are 
characterised  by  profound  toxaemic  features,  so  that  their 
resemblance  to  typhoid  fever  may  be  very  close ;  in  such 
cases  a  definite  leucocytosis  would  exclude  the  diagnosis  of 
uncompUcated  typhoid  fever.  A  leucocytosis  may  afford 
valuable  confirmatory  evidence  of  intestinal  perforation  in 
typhoid  fever,  provided  that  other  complications,  such  as 
,  thrombosis  or  pneumonia,  can  be  excluded.  Even  in  the 
absence  of  any  evidence  of  such  complications,  impUcit 
reUance  carmot  be  placed  on  the  results  of  a  white  count. 
Thayer,  for  instance  (John  Hopkins  Hospital  Reports, 
vol.  viii.),  investigating  eight  cases  of  typhoid  perforation, 
found  a  well-marked  leucocytosis  (16,000-23,000)  in  only 
three  cases,  a  shght  leucocytosis  (10,400-11,200)  in  two 
cases,  aid  no  leucocytosis  in  three  cases.  Thayer  also 
reported  four  cases  in  which  symptoms  suggesting  perfora- 
tion and  accompanied  by  leucocytosis  led  to  laparotomy, 
and  yet  no  perforation  was  found.  In  half  the  cases 
of    intestinal    harinorrhage  complicating    typhoid    fever  a 
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leucocytosis  was  found.  In  this  connection  we  would  point 
out  that  Cabot  found  white  counts  varying  between  12,000 
and  24,000  in  27  per  cent,  of  cases  of  bleeding  gastric  ulcers, 
a  point  which  is  worth  remembering  when  employing  the 
white  count  for  the  purpose  of  confirming  a  diagnosis  of 
perforated  gastric  ulcer. 

NVhen  t>-phoid  fever  is  suspected,  a  Widal  reaction 
sliould  H  performed ;  it  should  not  be  considered  as  com- 
plete unless  good  agglutination  occurs  within  30  minutes 
with  a  dilution  of  i  in  50,  at  room  temperature.  If  the 
Widal  reaction  is  negative  a  blood  culture  in  ox-bile  medium 
should  be  made;  for  this  purpose  it  is  not  necessary  to 
( :  -n  a  vein,  as  sufficient  blood  can  be  obtained  from  the 
fingers,  which  must,  of  course,  be  previously  cleansed.  This 
ox-bile  test  is  frequently  positive  at  an  earlier  stage  of  the 
disease  than  is  the  Widal  reaction. 


CHAPTER   III 
LAPAROTOMY 

In  acute  abdominal  diseases  such  as  we  propose  to  deal  with 
in  this  book,  the  possible  need  for  operation  should  present 
itself  at  the  earliest  period  to  the  mind  of  the  medical 
attendant.    Accurate  diagnosis  may  at  times  be  impossible, 
but  even  so,  we  are  called  upon  to  decide  whether  a  case  is 
one  in  which  medical  treatment  is  likely  to  succeed,  or 
whether  there  are  symptoms  of  lesions  which  only  surgical 
interference  can  deal  with.     In  these  cases  the  physician  and 
surgeon  should  be  early  in  consultation  so  that  each  may 
have  the  benefit  of  the  other's  experience,  and  the  patient 
and  his  friends  will  then  be  guided  more  readily  bj-  the 
combined  medical  verdict.    The  policy  of  delay,  which  in 
acute  cases  is  always  fraught  with  danger,  is  more  often  due 
to  the  arguments  and  hopes  of  the  patient  and  the  patient's 
relations  than  to  L    <  of  observation  or  skill  on  the  part  of 
the   medical   practitioner;    if   there   is   a  strong  medical 
"  party  "  from  the  beginning  of  the  case  the  opposition  will 
be  guided  into  the  way  of  medical  and  surgical  wisdom.     In 
some  doubtful  cases  it  may  be  right  to  take  as  criteria  the 
result  of  purgatives  or  enemata  where  obstruction  is  suspected, 
or  the  onset  of  rigidity  of  the  abdominal  wall,  or  the  rising 
of  the  pulse  rate,  where  peritoneal  inflammation  is  probably 
present,  but  where  such  a  course  as  this  is  adopted  a  definite 
line  of  action  should  be  laid  down  and  this  should  be  made 
clear  to  the  patient  and  his  friends. 

In  those  cases  where  the  need  for  (operation  has  been 
decided  upon  there  should  be  no  delay.  All  preparations 
that  are  possible  should  be  made  in  the  house  where  the 
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pntient  is  first  seen.  In  the  case  ol  patients  of  the  hospital 
class  their  removal  should  be  effected  even  while  the  con- 
dition is  still  doubtful,  but  in  the  wealthier  cLiss  of  patients 
removal  to  nursing  homes  for  operation  is  not  desirable  if  it 
can  be  avoided,  and,  as  a  general  rule,  a  patient  does  better 
in  his  own  home  than  elsewhere.  Although  the  operative 
procedures  in  these  cases  may  sometimes  be  extensive, 
provided  that  the  rules  of  surgical  cleanliness  can  be  observed, 
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imtil  the  ini.'  ^^l  '.  i  -  i '  n  t  jated  by  rest  in  a  well- 
warmed  bed,  with  tin  ((.(iirii,'-  .  \tremities  firmly  bandaged 
from  below  upw;  ■■  .•  .u.t  thi  a'lministration  of  saline  in 
severe  cases.  The  s..!...  ?hc,ula  oe  a  0*9  per  cent,  solution  0/ 
sodium  chloride  in  Ixjiled  water  at  a  temperature  of  108'  F. 
and  it  may  be  given  per  rectum,  subcutaneously,  or  into  a 
vein.  Adrenalin,  or  pituitary  e.\tract,  may  be  given  sub- 
cutaneously or  in  the  saline,  but  general  opinion  is  rather 
against  itrychnine  in  pure  cases  of  shock,  as  this  is  accom- 
paniei '  b  ;  dilatation  of  the  splanchnic  vessels,  and  it  is  not  good 
to  stimulate  the  musculature  of  a  more  or  less  empty  heart. 
But  all  these  measures  to  some  extent  fail  to  treat  the  cause 
of  the  shock,  which  is  acceptedly  due  to  stimulation  of 
peripheral  afferent  nerves,  and  it  is  the  pain  of  this  stimula- 
tion from  which  the  patient  suffers  most  acutely  ;  if  therefore 
the  pain  is  relieved,  the  shock  diminishc  and  consequently 
these  patients  improve  under  the  infli  ■n  of  morphia  or  an 
anesthetic.  Morphia,  however,  is  a  most  dangerous  drug 
in  the  treatment  of  acute  abdominal  diseases,  and  is  a  foe 
to  accurate  diagnosis,  since  it  inhibits  peristalsis  and  favours 
relaxation  of  the  abdominal  wall  in  those  peritoneal  lesions 
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where  rigidity  is  one  of  the  best  clinical  signs.  In  our 
(.pinion,  then,  morphia  has  no  place  in  the  treatment  of  perito- 
nitis, and  should  only  be  given  in  other  ncuU  abdominal  Usions 
when  it  has  already  been  decided  to  operate,  or  where  it  is 
certain  that  operative  interference  will  not  be  required.  Even 
under  these  circumstances  not  more  than  gr.  |  to  gr.  J  of  the 
tartrate  or  hydrochloride  should  be  given  as  a  dose. 

It  is  desirable  that  the  stomach,  the  rectum,  and  the 
bladder  should  be  empty  before  the  anesthetic  is  adminis- 
tered.   The  first  is  of  greatest  importance  in  cases  of  intes- 
tinal obstruction,  as  there  is  considerable  danger  of  vomiting 
occurring  during  the  induction  of  anesthesia,  or  during  the 
course  of  the  operation,  when  the  lar>-ngeal  rcHex  may  be 
abolished  :   there  are  thus  risks  of  suffocation,  or.  where  the 
patient  escapes  this,  of  aspiration  pneumonia,  if  the  vomit 
enters  the  respiratory  passages.     Irrigation  of  the  stomach 
IS  therefore  advisable  as  a  preHmiaary  measure  in  all  cases  of 
acute  obstruction,  especially  where  the  vomit'ng  is  frequent.as 
in  small  bowel  lesions.     The  rectum  will  probably  have  been 
emptied  before  operation  has  been  decided  upon,  but.  if  not, 
there  is  no  need  to  delay  for  the  administration  of  an  enema! 
and  indeed  the  peristalsis  which  it  induces  is  not  desirable. 
If  the  patient  is  unable  to  pass  w.-'ter  satisfactorily  it  is  well 
to  pass  a  catheter  before  the  operation  is  begun,  and  in  the 
female  the  bladder  should  always  be  emptied  by  catheterisa- 
tion  ;  by  this  means  the  risk  of  encountering  the  bladder  in  i 
low  abdominal  incision  is  avoided,  and  if  pelvic  disease  is 
present,  the  operation  is  rendered  much  easier  by  havmg  the 
bladder  quite  flaccid. 

The  Aratsthetic— In  this  country  chloroform  i:,  the 
anaesthetic  usually  selected  for  urgent  abdominal  surgery, 
and  the  main  reasons  for  its  use  are  :  (i)  that  it  requires  very 
little  apparatus  ;  (2)  that  it  gives  the  surgeon  the  ma.\imum 
of  comfort  by  producing  full  relaxation  of  the  abdominal 
nujscles  and  (juieting  the  respiratorj-  movements  of  the 
abdomen  and  its  contents  ;  (j)  that  it  is  less  liable  to  incit." 
\onutmg  than  ether,  or  to  be  followed  later  by  aspiration 
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pneumonia.     In  America,  and  in  many  parts  of  Europe, 
however,  ether  is  the  anaesthetic  of  choice,  and  it  has  the 
advantage  that  it  causes  less  depression  of  the  respiratorj- 
and  circulatory  centres  than  chloroform.     Since  the  intro- 
duction of  morphia,  scopolamine  and  atropine  as  a  pre- 
liminarj'  to  general  ana^thesia,  ether,  by  the  open  method, 
has  been  steadily  gaining  in  popularity.    The  interests  of 
the  patient  must  in  aU  cases  be  the  first  consideration,  and 
therefore  no  hard  and  fast  rules  should  be  laid  dow-n,  but  a 
rapid  yet  complete  examination  of  the  respiratory,  circu- 
latory and  urinary  systems  should  be  made  before   the 
anesthetic  is  commenced.     Within  the  last  year  or  two  a  new 
method  of  inducing  anaesthesia  has  been  introduced,  namely, 
by   intravenous   administration   of   ether   or   hedonal    (a 
derivative  of  urethane).    Such  a  method  has  its  advantages, 
one  of  which  is  the  rarity  of  pulmonary  sequelae,  but  it  alsc. 
has  its  drawbacks,  and  at  present,  it  is  not  especially  suited 
to  abdominal  surgery,  but  rather  to  that  of  the  head  and  neck. 
We  have  at  the  present  day  a  choice  of  at  least  four 
methods  of  rendering  the  necessary  steps  of  an  operation 
painless;    these  are,   by  inhalation,  intravenous  infusion, 
spinal  injection,  or  local  infiltraiion,  and  there  is  no  doubt 
that  in  most  cases  the  oldest,  by  inhalation  ansesthesia,  is 
still   preferred   bfjth   by   patient   and  surgeon.     In   aciite 
abdominal  diseases  the  scope  of  the  operation  is  rarely  quite 
certain,  and  to  operate  on  a  conscious  patient  without  a 
definite  plan  of  action  is  neither  expedient  for  the  patient 
nor  convenient  for  the  surgeon  ;  at  the  same  time  it  must  be 
admitted  that  this  increase  in  the  possibilities  of  anjcsthesia 
does  enable  one  to  operate  with  a  reas(jnable  chance  of 
success  on  desperate  cases  which  lormeriy  would  ha\e  been 
allowed  to  die  unrelie\cd.     Spinal  ana;sthesia  has   many 
advantages,  not  the  least  of  which  lies  in  the  direction  of  the 
prevention  of  shock  due  to  the  operation  itself,  but  it  should 
only  be  used  in  urgent  cases  bj-  those  who  ha\e  ample 
experience  of  it  in  less  serious  operations.     Intiltration  of 
the  skin  and  subcutaneous  tissues  with  n<nu( uin  in  saline. 
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or  eucaine  and  adrenalin,  is  quite  satisfactory  for  laparotomy 
incisions,  but  it  is  difficult  to  do  all  that  is  necess;iry  with 
this  form  of  anssthesia,  although  the  visceral  peritoneum 
is  insensitive  when  it  is  not  inflamed  ;  therefore  we  consider 
that  local  analgesia  is  only  suitable  in  those  cases  where  the 
surgeon  knows  beforehand  exactly  what  he  has  to  do  and 
that  it  -wiW  only  take  a  few  minutes,  such  as  will  suffice  for 
the  performance  of  colostomy  or  for  herniotomy,  but  even 
then  the  psychological  condition  of  the  patient  is  often  best 
treated  by  the  administration  of  some  anesthetic  by  inhala- 
tion. Although  the  visceral  peritoneum  is  insensitive,  the 
parietal  has  quite  the  opposite  character,  and  traction  on 
the  omentum  or  mesentery  is  often  painful  and  productive 
of  shock.  It  is  necessary  to  wait  for  some  fifteen  minutes 
after  infiltration  to  obtain  the  maximum  anaesthetic  effect, 
and  it  is  difficult  to  render  the  parietal  peritoneum  in- 
sensitive, so  that  just  before  the  peritoneal  incision  is  the 
time  for  the  administration  of  a  little  chloroform  in  these 
cases.  Local  anajsthetics  do  not  produce  muscular  relaxa- 
ti(in,  and  this  constitutts  a  serious  disadvantage. 

Operative  Procedure.— The  room  prepared  for  the 
operation  should  be  warm,  at  a  temperature  of  bt^tween 
65°  and  70°  F.  The  table  should  also  be  warmed  by  the  use 
of  hot-water  bottles  and  tlie  patient's  bodyshould  be  wrapj)ed 
up  warmly  in  cotton  wool.  The  area  of  skin  disinfected 
nuist  not  be  limited  to  the  abdomen,  but  it  must  be  shaved 
and  cleansed  from  nippies  to  pubes,  and  the  Hanks  nmst  not 
be  forgotten  in  the  pio.ess.  The  meth(Kl  of  disinfection 
will  depend  on  the  custom  of  the  surgeon,  but  in  our  own 
practice  we  ha\f  found  the  iodine  method  entirely  satis- 
factory. We  gi\.'  preference  to  a  j  {wr  cent,  solution  of 
i(»dine  in  chloroform,  but  oth»'rs  use  2  jx-r  cent,  in  rectified 
spirit.  The  former  <  auses  less  staining  of  the  skin  and  d(R-s 
not  give  rise  to  peeling  of  the  epidermis  as  occasionally 
happens  after  the  use  of  the  ahi.hohc  solution.  The  usual 
practice  is  to  apply  one  coat  of  the  iodine  solution,  without 
hushinii  the  skin,  one  hour  before  the  (ommencement  of  the 
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operation,  and  another  just  before  the  incision  is  mad-  but 
perfectly  good  results  are  to  be  obtained  by  one  painting 
and  in  acute  cases  there  can  be  no  question  that  this  method 
has  many  advantages.    Special  attention  must,  of  course 
be  paid  to  the  regions  of  the  umbilicus  and  pubes,  and   if 
any  pustules  or  eczematous  patches  are  present  on   the 
abdominal  wall  they  should  be  treated  by  the  application 
of  a  httlepure  carbolic  and  covered  with  collodion  before  the 
paintmg  with  iodine ;   the  skin  incision  should  be  placed  as 
far  from  such  areas  as  possible.     Before  the  operation  is 
commenced  the  abdomen  should  either  be  covered  with  a 
sterilised  towel,  having  a  hole  through  which  the  incision 
can  be  made,  or  with  a  large  piece  of  sterihsed  muslin    in 
which  a  hole  can  be  cut  to  expose  the  skin  at  the  desired 
spot. 

When  once  the  peritoneal  cavity  is  opened  strict  aseptic 
technique  is  essential,  whatever  methcxl  of  disinfection  of 
the  abdominal  wall  and  instruments  is  preferred,  for  anti- 
septics not  only  irritate,  but  also  damage  the  peritoneum 
and  cause  the  death  of  many  useful  endothelial  cells  and 

II^TJ^^}"'''  ^'°5-"^°  ^-^  ^t«""^^d  physiological 
sahne  should  therefore  be  at  hand,  and  the  steriliid  dressings 
should  include  abdominal  plugs  eight  inches  wide  and  two 
feet  m  length,  made  of  plain  gauze,  or  abdominal  pads  of 

throXh""'*'"  'h'^''.  *"  P'^^^"*  *^^  P^°^^P-  "f  >"t-tine 
through  the  wound  and  to  cover  anv  coils  that  it  mav  be 

necessary  to  have  outside  the  abdomen  ;  these  pads  should 

be  wrung  cmt  in  the  hot  saline  before  being  applied  to  any 

lare  of  the  general  warmth  of  the  patient,  does  much  to 
mmimise  the  risk  of  post-operative  pneumonia,  a  notun- 
h^eT  ""T  "'  ^'''^  '"  ^'^"^'^  ■^^or^^n^^  diseases  which 
have  been  otherwise  successfuUy  dealt  with  by  the  surgeon 

bv  fh V  '""'r  'f '  ""'  '"^'P^'^'^  ^^^'^^^"t  •«  -"that  is  need  "d 

arVlthM^'h""'  "''  "'"'  "^"^^  °^  ^•'«-lt  P--dures 
vd.u      ■  H  'T'^'^y  a  ^^"^"nd  assistant  will  be  of  great 

xalue.  and  much  tune  may  be  saved  by  having  plenfy  of 
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well-organised  help.     Appendix  cases  rarely  ^fJ^^J'^l 

third  pair  of  hanas ,  a  secouu  ut«K^  i:„,.*„r..«    is  it  is 

fL  threading  of  needles  and  the  tying  of  ligatures,  as  it 

cases  of  peritonitis  it  is  most  essential  that  im> 

wlm    to   protect    the    surgeon    from   infection.     In   no" 

relation  to  the  rapidity  of  its  perf..rmance    ^^c  VJ^^^'  ' 

hands  again  to  get  nd  of  ihe  sweat  ^^ay'L  tl^i  "n  -'f 
.mpervious  rubber.     S.me  surgeons  state  that  thur     n. 
t..uch  IS  impaired  by  the  use  of  these  ^  --•  ;;^       >J^ 
dithcultv  in  tlu-  nuinipulation  of  the  coils  of  mttMm.  unu 
I^^   ni  them,  bvit,  while  admitting  that  such  manipulation 
X^l;,      a  httle  longer  m  rubber  gloves  than  with  bar 
Ls   we  beluvc  that  a  v.rN'  httle  practice  will  rcnou-  tin 
irtb  ;.:tL.  and  the  lessened  risk  both  to  the  patun    .k 
the  surieon  is  ample  comp-nsation  lor  the  ver>  >hg        -    t 
time      The  Mloves  with  roughened  outer  surfaces  gut  a  yrs 
"^Jl:.  eiecally  .f  they  are  stenUsed  by  dry  heat  ..stead 
of  being  boiled. 
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The  position  of  the  patient  is  of  considerable  importance, 
and  though  in  operations  on  the  pelvic  organs,  and  in  those 
where  much  shock  is  likely  to  occur,  it  may  be  desirable  to 
have  the  head  low.  we  prefer  in  all  cases  of  peritonitis  to  have 
the  patient  lying  with  the  body  at  an  angle  of  30  degrees 
to  the  horizontal ;  by  this  means  pus  will  be  encuraged  to 
gravitate  into  the  pelvis  where  least  absorption  occurs,  and 
we  shall  know  which  part  of  the  peritoneum  to  mop  out 
last  in  the  dry  sponging  which  plays  a  part  in  the  modern 
treatment  oi  peritonitis. 


The  Abdominal  Incision 

The  peritoneal  cavity  is  opened  either  for  the  purpose  of 
clearing  up  a  doubtful  diagnosis,  or  in  order  to  carry  out  some 
definite  operative  procedure  on  the  abdominal  contents   or 
the  same  operation  may  be  in  the  first  place  exploratory  and 
m  the  second  executive.    In  any  of  these  procedures  the  ideal 
incision  IS  one  which  wiU  cause  least  disturbance  to  the  texture 
of  the  abdominal  wall,  and  will  at  the  same  time  enable  the 
>urgt.on  to  reach  such  of  the  viscera  as  may  be  necessary 
by  the  shortest  route.     The  opposmg  obiiquitv  <.f  the  majority 
ol  the  muscle  fibres  of  the  abdominal  wall  is  a  source  ,if 
strength,  and  this  must  Ik-  remembered  in  making  the  in 
.ision.     The  middle  line,  or  lima  alba,  and  the  outer  margin 
uf  the  rr.  tus  .heath,  or  liuca  semilumns.  are  both  eschem-d 
b\-  surge..ns  on  account  of  their  poor  vascuiaritv.  and  their 
hability  t..  form  weak  scar  tissue  with  a  tendency  to  the  subs,- 
<iuent  formation  of  a  hernia  through  the  scar.  "The  icceDterl 
rule  IS  that  the  abdomen  is  best  op^-necl  by  splitting  mufcle 
m  the  course  of  their  tibres.or  bydisplacing  them  temporarily 
-  that  they  may  form  part  of  the  barrier  against  hern  a 
;M»n  the>-  are  allowed  to  r.-turn  to  their  place  and  coy 
he  deep  part  ...  the  incision  ;  the  skin  incision  must  then  be 
m  the  same  direction  as  that  of  the  fibres  of  the  immediatelv 
subjacent  muscle.     Skin  incisions  outside  the  rectus  she.th 
should  be  ..blique,    from  above  dou-nwards  and  in  .tdl 


68 


ACUTE  ABDOAfL\AL   DISEASES 


whereas  those  made  over  the  rectus  should  b«'  ^f*"-^'; 
mere  the  nature  of  the  lesion  is  uncertain.  =^nd  abdom.m»l 
el^L  aU^n  has  to  be  carried  out.  the  incision  should  be  made 


GJeft  uln>er  paramedian;  *.  Unea  semUunan.. 

near  the  middle  line  and  near  the  centre  of  the  abdnmen 
Ttll  it  wm  be  p..s>ible  for  the  hand  to  be  Passed  ti^nn,^ 
the  wound  to  all  parts  of  the  ptTitoneal  cavity.     The  mc.ion 
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in  these  cases  should  be  either  through  one  of  the  recti,  or, 
nearer  to  the  linca  alba,  the  anterior  layer  of  the  sheath 
may  be  divided  and  the  inner  edge  of  the  rectus  muscle 
retracted  outwards  with  division  of  the  posterior  layer  of  the 
sheath  behind  the  muscle.     Either  of  these  methods  yields 
a  better  scar  than  an  incision  through  the  linea  alba,  though 
it  must  be  admitted  that  a  median  ventral  hernia  is  not 
often  seen  in  supra-umbilical  incisions  and  that  the  firmness 
of  a  laparotomy  scar  depends  to  a  great  extent  on  obtaining 
aseptic  healing  of  the  wound.     This  incision  by  displace- 
ment outwards  of  the  rectus  muscle  is  called  "  paramedian," 
and  it  involves  no  division  of  motor  nerves,  and  in  this 
respect  has  the  same  merit  as  is  possessed  by  a  truly  median 
wound,  but  it  must  be  afterwards  sutured  in  layers,  so  that, 
it  rapidity  be  essential,  it  is  quicker  to  go  through  the  rectus 
muscle   than    to   disphce   it.     The   objection   to   incisions 
through  the  outer  part  of  the  rectus  sheath,  whether  the 
muscle  be  displaced  or  split,  is  that  it  is  extremely  difficult 
to  avoid  u.vision  of  some  of  the  terminal  portions  of  the 
intercostal  nerves  which  supply  the  muscle,  and  their  division 
IS  sometimes  followed  by  atrophy  of  portions  of  this  seg- 
mented muscle  ;   as  a  matter  of  fact  this  result  is  not  very 
(ommon  and  the  advantages  obtained  in  free  access  to  the 
abdominal  ( .i\  it\  and  the  rapidity  iA  the  method  outweigh 
these  objections.     We  are  of  opinion  then,  that,  whenever  a 
rectus  in.  ision  is  likely  to  give  the  access  reqtiired.  it  should 
be  preferred  to  any  other  means  of  entering  the  abdomen  ; 
«f  speed  is  essential,  the  incision  should  be  deepened  by 
splittmg  the  muscle  fibres  vertically,  but  when  more  time  can 
be  allowed  the  muscit'  is  better  displaced  outwards  or  inwards 
according  as  the  incisiim  is  nearer  the  median  or  the  lateral 
vertical  plane.     There  is  no  difficulty  in  draining  wounds  or 
abscessfs  through  an  incision  by  displacement  of  rectus, 
and  if  the  drainage  tube  is  removed  early  the  muscle  will 
cover  the  aperture  through  which  it  passed.     Right  rectus 
incisions  give  gocnl  access    to   the  appn-ndix,   gall-bladder, 
duodenum,  .ind  lower  part  of  the  small  intestine,  together 
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with  the  ascending  colon  and  the  pyloric  portion  of  the 
Imach  :   left  rectus  incisions  are  best  for  the  ^ea  er  ^rt 
of  the  stomach,  the  jejunum,  and  the  lower  part  of  the  colon 
operations  on  the  pelvic  organs  can  be  best  peHormed  by^ 
dUplacement  of  one  or  other  rectus  away  from    he  m.ddk 
Une     Muscle-spanning,   oblique,   or   '  .gndmm "   mc.su  n. 
are  excellent  for  the  drainage  of  localised  mtra-pentoneal 
abscesses,  but  they  >'ield  a  very  small  openmg  mto  the 
Sitonea  cav-ity  and  should  ver>'  rarely  be  used  f..r  explor- 
r.^' operations,  as  it  is  not  often  possible  to  get  an  openmg 
which  will  allow  more  than  two  fingers  to  be  passed  mto  the 
abdomen.     As  a  general  rule  exploratory  '";;;^'Ti.f,,^;' 
made  through  the  right  rectus  on  themner  s.de  of  its  centre 
,,nth  tw<.thirds  of  their  length  below  the  umb.hcal  lev  el . 
this  enables  <me  to  approach  the  ^^"^'"^^"^"PP*^"^ ''';,^ 
ileo-caK:al  valve,  the  pelvic  organs  and  the  P^lv.c  colon  xth 
ease,  and  the  conditi.m  of  the  c*cum  .s  a  valuable  cnterum 
in  the  differentiation  between  small  and  large  bowel  obstruc- 
tion :   this  incision  can  be  enlarged  upwards  to  explore  the 
regicm  of  the  liver  and  stomach.  ..r  downwards  to  facilitate 
pc-lvic  operations.     One  of  the  objects  .)f  the  surgeon  how- 
ever   should  be  to  plan  his  exploratory  incision  so  that  he 
will  'be  able  to  do  all  that  i..  necessar>'  through  one  wound 
and  this  mav  in  some  cases  determine  the  selecti.m  of  a  left 
rectus  incision  where  the  probable  lesion  is  in  connectum 
with  the  st<.mach  or  lower  part  of  the  colon.     If  laparotomy 
wounds  have  t..  be  reopened  it  is  best  to  excise  the  old  scar 
but  this  must  be  d.me  with  cauti.m.  as  there  is  hkehho<K^ 
that   there  will  be  adhesums  beneath  it   between  visceral 
and  mrietal  peritoneum.  ..... 

Technique  af  Inciiion.-The  length  of  the  skm  m. isu.n 
will  depend  .«  whether  the  «»perative  procedure  requires  tn 
be.  exploratorA-  in  the  first  instance  or  not,  but  in  all  abdominal 
operations  an  endeavour  should  b.-  nuide  t..  judge  the 
required  kngth  of  incision  beforehand,  as  t<...  short  an  in- 
cision hamper,  the  opcTaf.r.  and  to,,  long  an  mrision,  while 
,t   fiuv.   free  access  tu  the  inf-n-r  ..f  tlu-  aUiumen.  als.. 
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fav«»urs  the  prolapse  of  bowel  and  tends  thus  to  produce 
shcxk  during  the  operation  ;  a  sh«)rt  incision  may  be  length- 
ened, but  time  is  often  w.isted  by  trjnng  to  work  through 
t(M»  small  a  w«mnd,  though  at  the  s^ame  time  a  small  opening 
has  the  merit  of  not  readily  allowing  the  intestinal  coils  to 
protrude,  and  of  i'eing  m(»re  quickly  sewn  up  at  the  end  of  the 
operation.  The  \ess.ls  in  the  subcutaneous  tissue  should 
be  carefully  secured  before  dividing  the  muscular  or 
aponeurotic  layer,  and  the  arter>'  forceps  may  be  left  on 
until  the  operation  is  completed.  lieeper  vessels  of  the 
musculiir  plane,  or  in  the  rectus  sheath,  should  be  ligatured 
as  soon  as  they  are  dinded,  and  this  applies  especially  to 
th«)se  incisions  where  the  deep  epigastric  artery  has  to  be 
severed.  If  possible  the  accompjmying  nerves  should  be 
retracted  so  as  to  avoid  their  divisicm,  but  if  this  means 
operating  through  a  very  small  opening  in  the  peritoneum 
the  nerves  must  be  sacrificed. 

When  the  skin  and  subcutaneous  tissue  have  been 
divided,  it  is  a  gcnxi  plan  to  clamp  the  towels  or  muslin 
covering  the  abdominal  wall  to  the  skin  edges,  as  by  this 
means  the  possibility  of  prolapsed  bowel  coming  in  contact 
with  the  skin  of  the  abdominal  wall  is  prevented,  and  also 
the  hands  of  the  operator  and  the  assistants  will  then  touch 
only  sterilised  cloths.  There  are  a  number  of  patterns  of 
forceps  devised  for  this  purpose,  and  the  best  are  those  which 
take  up  the  least  r(K)m  and  lie  flat  on  the  abdominal  wall. 
In  most  operations  it  is  unnecessarj-  for  the  operator  to  touch 
the  patient's  skin  with  his  hands,  and  this  applies  especially 
to  abdominal  surgery. 

As  s<Km  as  the  peritoneum  is  opened  (where  this  is 
sufhciently  lax  it  should  be  held  up  with  forceps  befon; 
cutting,  to  avoid  injury  to  the  visceral  peritoneum)  there 
is  A  tendency  for  bowel  to  protrude,  except  in  thost;  cases 
where  the  peritoneal  cavity  is  full  of  fluid  or  the  coils  of 
intestine  are  matted  tum-ther  with  pus  and  lymph.  This 
protrusion  must  be  prevented  by  pressing  the  bowel  back 
with  the  wide  gauze  plugs  or  pads  mentioned  ab<ive  ;    we 
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prefer  plugs,  for  their  free  end»  can  be  set  ured  with  hea\7 
artery  forceps,  and  the  risk  of  their  being  left  in  the  abdomen 
19  thu»  minimised.    These  plugs  should  also  be  counted  as 
they  are  put  in,  so  that  as  the  operation  proceeds  it  will  be 
known  how  manv  have  to  be  withdrawn.     Some  siu-geons 
have  cords  of  silk  with  glass  beads  fastened  to  the  end  of 
their  abdominal  piids,  and  this  is  undoubtedly  a  good  plan  ; 
but  if  the  operatitm  is  performed  systematically  and  the 
surgeon  alone  puts  in  the  plugs,  he  should  know  how  many 
he  has  used  and  where  he  has  placed  them.     If  the  assistant 
then  secures  the  free  end  of  each  plug  with  artery  forceps 
there  will  be  a  double  check  on  the  number  used,  and  both 
surgeon  and  assistmt  should  know  h(»w  many  have  to  be 
removed  before  the  abdomen  is  closed.     If  free  fluid  escapes 
(.n  incising  the  peritoneum,  its  nature  should  be  noted  since 
it  often  forms  a  valuable  guide  to  diagnosis.     In  cases  (»f 
injury,  or  ruptured  tubal  pregnancy,  free  blmKl  may  be  mtt 
with.     In  acute  ol)struction,  especially  of  the  small  bo\scl. 
the  fluid  is  usually  serous  and  slightly  tinged  with   blood, 
the    degree   of    bl«H)d-staining   being    prop»)rtional    to    the 
duration  of  the  obstruction;  sero-s;inguineous  fluid  is  also 
met  with  in  acute  hemorrhagic  pancreatitis  and  in  twisted 
ovarian   pedicle.     This   fluid   has   no   odour.     Serous   fluid 
with  flakes  of  lymph  in  it  is  usually  present  in  cases  of 
perforated  gastric  and  duodenal  ulcer,  and  the  fluid  oftin 
has  a  somewhat  sour  odour.     Purulent  fluid  is  met  with  in 
many  diseases,  but  when  due  to  a  perforative  lesion  of  the 
bowel  it  has  an  offensive  «jdour  ;   this  smell  is  often  due  t<» 
the  presence  <.f  the  bacillus  pmteus  or  allied  organisms,  and 
not  the  bacillus  coli  itself.     By  far  the  commonest  perforative 
disease  is  appendicitis,  but  the  pus  present  in  these  cases 
is  sometimes  «>dourless.  evtn  when  one  is  dealing  with  a 
localised  abscess.     Non-offensive  pus  is  met  with  in  pneumo- 
coccal peritonitis,  where  fibrin  is  usually  abundant,  and  in 
peritonitis  dm-  to  salpingitis.     Purulent  fluid  should  riot  be 
left  behind  in  the  jn-ritoneal  ca\nty,  and,  as  a  rule,  time  is 
well  spent  in  removing  it  with  dry  sterilized  gauze.     This 
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must  be  done  with  Kt^ntlenettH,  and.  if  the  head-elevated 
piMition   we  have  recommended   above   for  operation   on 
cases  of  peritonitis  b,  adopted,  most  of  the  sponging  will  be 
required  in   the  pelvis.     It   is  possible   that  sponges  just 
moistened   with   saline  do  less  damage   to   the   peritoneal 
surfaces,  and   some   authorities   state    that    post-operative 
adhesions  are  less  likely  to  occur  if  this  method  be  adopted. 
A  few  siirgeons  use  sterilized  marine  sponges,  and  if  new 
ones  are  used  for  each  case  there  is  little  objection  to  them. 
In  some  instances  gas  escapes  on  incising  the  piirietal 
peritonetun,  and  this  phenomenon  is  of   the  greatest  im- 
portance in  p<)inting  to  a  perforative  lesion  of  the  gastro- 
intestinal tract.     In  cases  of  perforated  gastric  ulcer,  where 
the  perforation  is  on  the  anterior  wall  of  the  stomach,  the 
amount  of  free  gas  in  the  peritoneal  cavity  is  «.ftcn  large, 
and  it  may  <ause  a  whistling  noise  as  it  escapes  when  the 
knife  opens  tin-  cavity,  but  there  may  at  times  be  only  a  few 
bubbles,  and  these  may  not  be  discovered  till  the  deeper 
parts  of  the  wound  are  explored,  so  that  the  surgeon  must 
be  alert  to  observe  any  such  sign  where  the  diagnosis  is  not 
immediately  clear.     It  must  also  be  remembered  that  gas- 
containing    abscesses   are    met    with   cxcasionally    in    the 
abdomen,  apart  from  intestinal  perforation,  the  gas  being 
generated  in  the  abscess  cavity  by  the  causative  organisms, 
sometimes    the   bacillm   aAi,   at   other   times   the   bacillus 
Proteus  or  pyocyaneus,  or  similar  (organisms. 

Every  bleeding  vessel  inside  the  peritoneal  cavity  should 
at  once  be  ligatured,  as  the  presence  of  blcMKl  in  the  peritoneum 
makes  the  operation  difficult,  and  the  risks  of  intra-peritoneal 
hemorrhage  must  be  avoided  ;  this  applies  especially  to 
operations  on  jaundiced  patients  as  thev  e.xhibit  a  pemliar 
liability  to  harmorrhage.  If  the  bleeding  point  cann<.t  be 
immediately  secured,  a  plug  with  a  pair  <jf  forceps  on  its 
free  end  may  be  pushed  down  to  the  site  of  the  haimorrhage 
and  left  in  position  till  the  necessary  operative  procedures 
have  been  carried  out.  It  must  again  receive  attention 
before  the  abdomen  is  closed. 


ftUOIOCOPY   RBOUJTION   TBT  CHART 

(ANSI  and  ISO  TEST  CHART  No.  2) 


^  /APPLIED  IN/MGE    Inc 

^r.  1653  E<n(   Mom    St'Ml 

—  —  Rochester,  New  Voih        i*609      U5A 

JSB  (716)   482  -  0300  -  Phone 

^5  (716)   286  -  5969  -  Fo« 


j^  ACUTE  audomixal  diseases 

As  far  as  possible  the  steps  of  the  operation  should  be 
performed  outside  the  peritoneal  cavity,  and  the  site  of  the 
operation,  even    in    cases    such    as    those    of    gangrenous 
appendicitis,  can  be  shut  off  from  the  general  peritoneum 
bv  making  it  a  rule  to  pack  off  the  wound  from  the  rest  of 
the  abdomen  by  placing  four  or  five  wide  gauze  plugs  around 
the  margins  of  the  wound  into  the  peritoneum  as  soon  as 
an  opening  is  made  into  the  cavity.    Four  plugs  ^vlll  as  a 
rule  suffice  :   one  passes  down  into  the  pelvis,  on^  into  the 
right  iliac  fossa,  one  to  the  right  kidney  pouch,  and  one  on 
the  inner  side  of  the  wound  ;    the  exploring  finger  is  then 
introduced  between  these  four  plugs,  and  the  appendix 
brought  out  with  the  caput  Cffici  into  the  space  between 
them,   which   may   be   enlarged   by   retracting   the   bowel 
covered  by  the  gauze  ;  the  risks  of  damage  to  the  surround- 
ing intestine  and  of  diffusing  infective  pus  are  thus  mmimised 
With  regard  to  the  material  employed  for  ligatures  and 
sutures,  this  is  largely  a  matter  of  choice,  and  vanes  with  the 
custom  of  the  surgeon  ;  as  a  general  rule  it  is  better  to  use  an 
absorbable  material  such  as  catgut  in  all  dirty  wounds 
whereas  silk  or  other  less  absorbable  material  gives  excellent 
results  in  clean  cases  and  for  suture  of  the  intestine.     If  the 
suture  passes  through  all  the  coats  it  is  discharged  into  the 
lumen  of  the  b,nvel,  and  if  it  is  a  sero-muscular  suture  we 
find  that  silk  becomes  readily  buried  in  the  wall  of  the 
intestine,  and  such  portions  as  are  not  absorbed  probably 
reach  the  interior  of  the  gut  also. 

Closure  of  the  Abdomen. -This  must  be  complete  or 
incomplete  according  as  the  nature  of  the  case  dem^ands 
drainage  or  not.  WTierever  possible  the  abdomen  should  be 
closed  by  suture  of  the  wall  in  layers,  and  here  again  the 
choice  of  suture  material  should  depend  on  the  nature  of  the 
case  ;  where  the  wall  can  be  completely  closed,  the  case  may 
be  regarded  as  a  clean  one  and  silk  is  excellent  for  th. 
peritoneal  and  muscular  layers  ;  but  if  the  wound  is  dirty, 
and  drainage  is  necessary,  we  prefer  catgut.  Suture  of  the 
lavers  of  the  abdominal  wall  separately  is  one  of  the  best 
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preventive  measures  against  hernia,  and  only  in  those  cases 
where  the  condition  of  the  patient  demands  rapid  closure  of 
the  wound,  or  where,  as  in  some  cases  of  peritonitis  or 
obstruction  with  considerable  distension,  the  peritoneum  is 
too  friable  to  hold  the  sutures,  should  the  stitch  embrace 
the  muscular  as  well  as  the  peritoneal  k^yer,  and  even  then 
the  skin  should  be  closed  separately.  It  often  happens 
that  a  patient  whose  condition  gives  rise  to  some  anxiety 
improves  as  soon  as  the  intestines  are  returned  to  the 
abdomen,  and  the  need  for  hasty  suture  becomes  less  urgent. 
In  these  cases  a  good  plan  is  to  place  an  abdominal  gauze 
pad  over  the  bowel  and  secure  the  abdominal  wall  by  four 
or  five  strong  sutures  of  silk  or  salmon  gut  passed  through 
everything  but  the  skin  by  means  of  a  naevus  needle, 
placing  forceps  on  the  ends  of  these  sutures,  and  keeping 
them  ready  so  that  the  wound  can  be  closed  if  necessary 
in  a  couple  of  minutes  ;  then  the  closure  of  the  wall  in  laj-ers 
can  be  proceeded  with  and  these  supporting  sutures  can  be 
tied  as  soon  as  the  peritoneum  is  closed,  the  gaps  in  the 
rectus  sheath  being  closed  in  with  a  few  stitches  and  the 
skin  sewn  up  separately.  The  restraining  pad,  of  course, 
must  be  gradually  withdrawn  as  the  peritoneum  is  closed, 
usually  from  abo\e  downwards.  The  best  way  to  a\oid 
instruments  falling  into  the  abdominal  cavity  is  to  use  large 
ones,  and  they  should  be  counted  before  and  after  the 
operati(jn. 

Drainage  of  the  Peritoneal  Cavity.— There  are  some 
surgeons  who  maintain  that  the  peritoneal  cavity  cannot  be 
adequately  drained  ;  there  are  others  who  believe  in  multiple 
drainage  through  small  stab  wounds  in  the  abdominal  wall. 
Complete  closure  of  the  abdominal  wall  is  certainly  the  ideal 
course  where  it  is  safe,  as  the  sites  of  drainage  tubes  are 
potential  sites  of  hernia,  and  the  presence  of  rubber  tubes 
among  the  intestinal  coils  predisposes  to  the  formation  of 
faecal  fistulae,  and,  if  not  removed  when  their  presence  is  no 
longer  needed,  these  drainage  tubes  are  a  possible  stnirce  of 
rc-infection,    prolonging   the   convalej^rence  of   the   patient. 
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Moreover,  as  our  knowledge  of  the  anti-bacterial  properties 
of   the  peritoneum  and   its   secretion   have  advanced,  the 
number  of  cases  which  the  surgeon  treats  confidentlj-  by 
closing  the  wound  has  increased  and.  not  mfrequently,  after 
resection  of  bowel  in  an  infected  area  or  some  similar  pro- 
cedure  it  is  found  that,  the  infective  material  having  been 
largely  removed,  there  is  no  obvious  situation  for  a  drainage 
tube      In  these  cases  it  is  often  the  wisest  course  to  close  the 
abdomen  and  trust  to  the  powers  of  the  peritoneum  itself 
to  deal  with  the  remaining  organisms.    The  resistance  ot 
the  tissues  of  the  abdominal  wall  to  infective  organisms  is 
undoubtedly  lower  than  that  of  the  peritoneum  itself,   ind 
therefore  drainage  of  the  muscular  planes  may  often  be 
advantageouslv  substituted  for  drainage  of  the  peritoneal 
cavity  •    we  have  recently  adopted  this  course  m  cases  ot 
acute  appendicitis  with  encouraging  success.    Those  surgecms 
who  advocate  complete  closure  of  the  abdomen  as  a  routine 
practice  in  infective  lesions  have  to  acknowledge  the  possi- 
biUty  of  virulent  infection  of  the  muscular  pknes,  and  we 
believe  that  this  undesirable  complication  may  be  guarded 
against  by  such  drainage.     Where  the  abdomen  is  opened 
by  displacement  of  the  rectus,  a  rubber  tube  can  easily  be 
introduced  beneath  the  muscle  before  its  sheath  is  closed. 
We  cannot,  however,  agree  to  the  shutting  up  of  an  acute 
abscess  in  the  peritoneum  any  more  than  we  can  m  the  case 
of  the  subcutaneous  tissue,  and  we  believe  that  the  risks  ot 
completely  dosing  a  virulently  infected  peritoneal  cavity  are 
greater  than  the  risks  of  damage  resulting  from  dramage  ; 
we  hold  that,  by  operating  with  the  pelvis  low  and  insisting 
on  the  maintenance  of  this  position  in  bed,  the  mflammatiny 
exudate  can  be  encouraged  to  flow  down  into  the  pelvis, 
and  that  the  intra-abdominal  pressure  will  then  favour  the 
flow  of  pus  out  through  a  tube  which  is  passed  through  the 
abdominal  wound  into  the  lowest  part  of  the  pehic  basin. 
We  are  ccmvinced  that  since  this  methcjd  of  drainage  has 
been  adopted  peri-splenic  and  sub-diaphragmatic  abscesses 
following   appendicitis    Nsitli   difiu^c    penlonitis   have   been 
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much  less  frequent  during  convalescence,  although  at  the 
operation  little  attempt  may  have  been  made  to  drj- 
the  whole  peritoneal  cavity.  If  thick  pus  is  present  in  the 
abdomen,  the  best  means  for  drainage  is  a  wide  bore  rubber 
tube,  but  where  the  peritoneal  exudate  is  thinner  it  is  better 
to  combine  the  capillary  action  of  gauze  with  the  drainage 
tube  by  placing  a  gauze  wick  down  the  tube  to  reach  be\-ond 
its  deepest  part.  In  the  subsequent  dressings  the  tube 
should  be  given  a  half  turn  to  prevent  adhesions  forming 
between  it  and  the  adjacent  coils  of  bowel,  and  the  wick 
should  be  changed  several  times  until  one  can  be  passed 
to  the  bottom  of  the  tube  without  becoming  soaked  with 
fluid  ;   the  last  wick  should  then  be  left  in  situ. 

Dressing. — In  clean  dry  wounds  we  prefer  a  sealed 
dressing  of  gauze  and  collodion,  co\-ered  with  a  piece  ui 
wool,  secured  bj-  a  roller  bandage,  kept  in  its  place  by  a  few 
turns  round  the  thigh  ;  this  supports  the  abdominal  wall 
during  an}-  post-anesthetic  vomiting  that  may  occur.  In 
cases  where  drainage  is  necessary,  the  dressings  should  be 
voluminous  and  retained  in  position  by  a  many-tailed 
bandage,  prevented  from  running  up  on  the  abdomen  bj' 
two  tails  which  pass  from  the  back  of  the  bandage  round  the 
thighs  to  the  front  of  the  abdomen.  The  dressings  can  easily 
be  changed  by  merely  unfastening  this  bandage.  WTiere  the 
security  of  the  sutures  in  the  abdominal  wall  is  in  doubt  a 
roller  bandage  may  be  applied  for  the  first  day  or  two  outside 
the  many-tailed  bandage. 

Position  in  Bed. — After  all  abdominal  operations  the 
thorax  of  the  patient  should  be  raised  and  the  pehis  low, 
except  where  it  is  necessary  to  treat  shock  by  lowering  the 
head  of  the  bed  ;  in  the  after  treatment  of  peritonitis  too 
much  stress  cannot  be  laid  on  the  maintenance  of  the  Fowler 
position  from  the  very  first.  We  shall  have  occasion  to  speak 
of  this  later. 

In  many  cases  the  continuous  administration  of  saline 
solution  per  rectum  "s  invaluable  ;  the  fluid  thus  absorbed 
raises  the  lowered  blood-pressure  in  cases  of  shock,  and 
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assists  in  the  dilution  and  excretion  of  poisons  in  cases  of 
toxamia.    Saline   proctoclysis   is   of   course   impossible    if 
diarrhoea  be   present ;    it   is  equally  unsatisfactory  if   the 
rectum  be  loaded  with  faeces,  so  that  a  preliminary  enema 
may  be  requisite.     Perhaps  the  simplest  and  most  satis- 
factory apparatus  is  that  devised  b\-  Moynihan,  which  is 
depicted  in  figures  11  and  12  (in  which  are  also  illustrated 
the    correct    and    the    incorrect    Fowler    positions).     The 
saUne  solution  is  contained  in  a  large  graduated  flask,  and 
its  temperature  is  maintained  at  about  140''  F.  by  means  of  a 
water-bath.    The  saline  flows  from  flask  to  rectum  bj-  means 
of  siphonage,  which  may  be  initiated  by  blowing,  or  pumping, 
air  into  the  flask  and  thus  filling  the  dehvery-tube  with 
fluid.     The  delivery-tube  ends  in  a  pliable  pewter  tube,  in 
the  bulbous  extremity  of  which  are  several  wide  apertures  ; 
this  tube  may  be  curved  round  the  patient's  thigh,  and  is 
introduced  into  the  rectum  and  passed  some  four  inches 
above  the  anus.     The  rate  of  flow  into  the  rectum  may  be 
regulated  by  raising  or  lowering  the  flask— a  six  to  ten-inch 
fall  is  usually  adequate— or  by  means  of  a  screw-clamp  on 
the  rubber  part  of  the  delivery-tube  ;    Huid  run  in  at  the 
rate  of  about  a  pint  an  hour  can  usually  be  retained  with 
comfort.     In  Souttar's  apparatus  the  water-bath  is  replaced 
by  a  vacuum  flask. 


CHAPTER   IV 

THE  PERITONEUM  AND  OMENTUM 

Introduction.-Before  discussing  in  detail  the  clinical  aspect 
.f  the  van„us  forms  of  peritonitis,  a  brief  consideration  o 
the  functums  of  this  enormous  serous  sac.  both  in  h  ",  h 
and  disease,  .s  essential.     As  we  have  aIread^■  pointed  out 
the  pentcmeum  forms  a  complete  covering  for'^^he  fnten"  ; 
of  the  abdommal  cavity  and  a  more  or  less  complete  covering 
for  all  the  mtra-abdominal  organs,  and  it  is'chiefly    r  ",^ 
disease  of  these  organs   that  it   is  liable   to  be   "nfec    d 
PentonUis  may  result  from  extra-peritoneal  diseas^due  tt 
•njury  or  mfection,  and  there  are  cases  of  h«>m  !f 
infection    but  by  far  the  majority  of  p.^:^^   ^^Z 
denved  from  the  organs  which  the  peritc,neums  devil 
to  mvest  and  protect.     In  health  this  protective  func   on 
jsmamly  carried  out  by  the  secretion  oi  fl.dd  which  lubril^es 
the  mtestmal  coils,  and  it  is  probable  that  the  omentum 

ttuid      In  disease  the  pentoneum  forms  the  battle  fieW 
which  the  fate  of  the  patient  is  decided,  but  it  i        ,n  1 
a  strongly  fortified  position,  and.  by  reason  <  f  i  :   Idothel  S 
cells  and  its  rich  supply  of  blood-vessels,  it  has  the  no  vt 
.miting  infection  by  protective  adhesions  and    f%^;X^ 
the  invading  organisms  by  its  legions  of  phagocvtef    hs 
weakness  lies  in  its  absorptive  power    for  th„.  h    . 
toxins  may  reach  the  patient  before  JZ^^::T 
been  called  out  in  force.     It  used  to  be  thought'  h,t  2 
depressions  or  pits  seen  in  the  peritoneum,  espe  ^ V- -^^h, 
portion  which  covers  the  inferior  surface  of  the  diluhr!,^! 
were  spaces  opening  directly  into  lymphatic  chann^f  W 
It  IS  now  known  that  the  endothehal  lining  is  J^^^ 
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complete  •  yet,  in  spite  of  this,  bacteria  injected  into  the 
peritoneal  cavity  of  animals  may  reach  the  general  circula- 
tion in  a  few  minutes.  Herbert  Durham  investigated  this 
question  of  absorption  of  bacteria  as  regards  the  glands  of 
the  thorax,  into  which  the  peritoneal  lymphatics  mainly 
empty  and  he  demonstrated  the  presence  of  organisms 
injected  into  the  peritoneal  cavity  in  the  anterior  mediastial 
glands  within  six  minutes  of  the  inoculation. 

Much  light  has  been  thrown  on  the  functions  of  the 
peritoneum  and  omentum  by  the  researches  of  Dudgeon 
Sargent    and  Ross.    In  their  book  on  the  Bacteriology  of 
Peritonitis  (Constable,  London,  1905).  Dudgeon  and  Sargent 
state  that  the  results  of  peritoneal  infection  depend  on— 

(a)  The  virulence  of  the  infecting  organisms  ; 

[h)  Their  power  of  damaging  the  endothelial  covering  of 

the  gut ;  . 

(f)  The  power  of  the  patient  to  produce  leucocytes  in 
sufficient  numbers  and  wth  active  phagocytic  properties  ; 

{d)  The  ability  of  the  body  fluids  to  deal  with  the  invading 

bacteria. 

As  a  result  of  their  experiments  on  the  omentum  of  guinea 
pigs  Dudgeon  and  Ross  express  the  following  opinions  :— 

1.  The  staphylococcus  albus  is  often  present  as  a  normal 
inhabitant  of  the  omentum. 

2.  When  non-bacteriological  substances  (sterihsed  normal 
saline  or  sterilised  chalk  in  normal  saline)  are  injected  into 
the  peritoneal  cavity  of  animals,  the  staphylococcus  albus 
can  usually  be  recovered  from  the  great  omentum. 

Furthermore.  Dudgeon  states  that  he  has  many  times 
cultivated  the  same  white  coccus  from  the  omentum  in 
many  cases  in  which  the  peritoneum  was  opened  apart  from 
peritonitis.  In  all  these  cases  the  pieces  of  omentum  were 
removed  aseptically  and  dropped  into  culture  tubes  of  broth. 

The  importance  of  these  investigations  can  hardly  be 
over-estimated,  and  it  may  fairly  be  conceded  that  they  deal 
a   death-blow  to    the   theory  of    "chemical"   peritonitis. 


Thi 


nature  of  this  whilt-  ujcais  has  b.cii  farther  investigated 
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by    the    saiiu-   ..bstrvtr    in    connection    with   hamorrhaKe 
within  the  bcKly,  .md  also  in  the  process  of  repair  of  healthy 
wounds;     its    morphological    and    cultural    characteristics 
are  fully  dest  ribed  in  the  work  to  which  we  have  referred 
above.     Its  pr»s.n.  e  within  the  body  is  held  by  Dudgeon 
and  Sargent  to  explain  the  existence  of  so-called  "  aseptic 
traumatic  fever,"  which  has  been  attributed  to  the  absorp- 
tion of  fibrin  ferment  from  extravasated  blood— a  suggestion 
which  was  never  very  convincing.     They  successfully  culti- 
vated this  organism  from  the  blood-dot  in  seventeen  cases 
of  intra-peritoneal  ha-morrhage  due  to  ruptured  tubal  preg- 
nancy, without  a  single  exception,  and  in  three  traumatic 
cases,  due  to  ruptures  of  the  spleen  (2)  and  of  the  hver  (i). 
the  same  organism  was  cultivated  on  two  occasions  ;  in  the 
only  case  where  cultures  were  sterile  a  rupture  of  the  spleen 
was  operated  on  within  two  hours  of  the  accident.     Cultures 
made  from  the  fluid  blood  in   the  traumatic  cases  were 
sterile,  but  in  tour  (^f  the  tubal  ruptures  the  same  staphylo- 
coccus was  obtained  by  culture  from  the  peritoneal  fluid 
encountered  as  soon  as  the  abdominal  cavity  was  opened  ; 
ekiborate  precautions  were  taken  to  avoid  the  possibihty  of 
contamination  from  the  skin  of  either  the  patient  or  the 
operator.     The  presence  of  this  organism,  which  is  of  very 
low  pathogenicity,  is  thus  proved  both  in  the  healthy  and 
the  injured  peritoneal  cavity,  but  its  source  must  not  be 
assumed  to  be  the  (omentum  in  all  cases,  since  its  presence  has 
been  proved  in  blood  effusions  far  removed  from  the  peritoneal 
cavity.     Working  with  one  of  us  (J.  E.  A.),  Dudgeon  found 
this  organism  present  in  the  blood  effusion  associated  with 
fracture   of   the  patella  and  olecranon.     We  investigated 
nineteen   such   cases,   and  in   thirteen  of  them  obtained 
p..sitive  cultural  results  ;  eleven  of  these  were  pure  growths 
of  the  staphylococcus  albus  ;   once  a  diplococcus,  and  once 
u  coccus  intermediate  between  S.  albus  and  aureus    was 
obtamed.     More  than  half  of  these  fractures  were  due  to 
muscular  violence  and   only  those   in  which  the  skin  was 
;»b<olutely    s„uiid    were    sclecied    lor    investigation.     The 
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iiPRativc  rt'sults  in  six  cases  are  pn.biibly  to  W  .xpl  lin.-d  as 
follows-  in  the  first  three  we  inrMnlated  ovir  tub«-s  with 
only  a  sinsle  lcM)p-full  of  hUA,  and  these  were  all  sterile  : 
in  two  others  we  could  obtain  only  i  cubic  <ent>nutre  ot 
fluid  ;  and  in  the  sixth  case  the  operation  was  not  performed 
until '29  days  after  the  accident.  In  all  the  otiier  iases  we 
took  at  least  2  cubic  centimetres  of  bl<M)d.  and  the  mterval 
between  the  accident  and  the  operation  (in  all  cases  for 
wiring  the  fracture)  varied  from  four  to  twenty  days.  A 
control  was  supplied  by  our  twentieth  case  m  which  the 
surgeon's  gloved  finger  reached  the  et=f.ision  before  our 
steriUsed  spoon  ;  in  this  case  there  was  contammation  with 
a  totally  different  organism. 

The  staphylococcus  albus  was  also  isolated  by  Dudgeon 
and  Sargent  from  a  large  proportion  of  wounds  healin;;  by 
first  intention,  and  they  suggested  in  a  paper  before  the 
Medical  Society  of  London  in  1906  that  e^•en  as  the  colon 
kicillus  is  a  normal  inhabitant  of  the  intestine  and  is 
thought  to  have  physiological  functicms  to  perform,  though 
under  abnormal  conditions  it  is  highly  pathogenic,  so  the 
ubiquitous  staphylococcus  albus  may  play  an  important 
part  both  in  health  and  disease.  In  peritonitis  at  least  it 
appears  to  us  that  Dudgeon  has  abundantly  proved  his 
contentions,  and  we  shall  have  occasion  to  refer  again  to  his 
exhaustive  researches. 


Classification  of  Acute  Peritonitis 

The  ideal  method  of  classification  of  diseases  is  that 
followed  by  the  bacteriologist  ;  but,  unfortunatel\-.  m  the 
case  of  peritonitis  mixed  infections  are  common,  and  the 
clinical  manifestations  do  not  in  all  kinds  of  infection  vary 
directly  according  to  the  causative  organism.  However 
we  are  able  to  some  extent  to  differentiate  clmicall>- 
pneumococcal,  gonococcal,  and  tuberculous  peritonitis  from 
the  rest,  and  these  will  be  considered  under  separate  headings. 
Peritonitis  is  soiuelum^  spoken  of  as  prtmnry  or  :^coondary  : 
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the  fornur  tt-rin  in-  'iidrs  Ihtisf  cast's  duo  to  blcMxl  infi-itioii, 
>uch  as  many  instanrcs  oi  pni-umoconal  and  stroptociuial 
infcctJDns.  S«T(>ndary  iH-ritonitis,  by  far  ..lo  more  lommim, 
may  be  due  to  i.ijiiry  of,  or  infection  from,  any  of  the 
abdominal  visi  era  ;  it  may  also  spread  from  extra-jieritoneal 
disease,  such  as  acute  necrosis  of  the  pelvic  or  spinal  bones. 
Disease  of  the  appendix  is  resjxmsihlc  for  at  least  25  |ht  cent, 
of  cases  of  set  ondary  jK-ritonitis.  Another  methcnl  of  classi- 
fication is  the  topographical,  which  separates  local  from 
general  peritonitis,  but  it  is  now  recognised  that,  since  the 
l)erit(.ne\im  is  one  large  serous  sac,  an  inflammatory  lesion 
at  one  iM)int  may  lead  either  to  widesi>read  inflammation  or 
to  infection  apparently  limited  by  adhesions  ;  yet  evea 
beyond  th»-se  protective  barriers  there  may  be  some  degnn- 
of  infection,  as  is  shown  by  the  cultures  obtained  by  Dudgeon 
and  Sargent  from  the  free  peritoneal  fluid  around  encysted 
intr.i-|Kritoneai  hicmorrhage.  In  all  the  four  cases  out  of 
seventeen  where  the  staphylococcus  was  obtained  culturally 
from  this  fluid,  the  local  lesion  had  been  present  for  over 
three  weeks  It  is  better  to  speak  of  these  topographical 
form  ;  01  acute  peritonitis  as  locahsed,  spreading  or  progres- 
sive, and  general  or  diffuse,  but  our  purpose  will  be  answered 
if  we  describe  acute  general  peritonitis,  and,  as  examples  of 
local  infection,  consider  spxial  instances  of  suppurative 
peritonitis  sue  h  as  sub-phrenic  abscess,  etc.  Acute  diseases 
of  the  omentum  will  be  considered  separately. 


Relation  of  Organisms  to  Acute  Peritonitis 

I  The  staphylococcus  albus. — This  organism  is  considered 
by  Dudgeon  to  be  the  most  important  of  all  in  peritoneal 
infections.  Some  authorities  have  suggested  that  it  is 
identical  with  the  "  staphylococcus  epidermidis  albus  " 
of  Welch,  but  it  seems  absurd  to  suggest  that  a  coccus  so 
freouently  present  i.i  the  centre  of  blood  extravasations 
should  have  an  epidermal  origin,  and  therefore,  in  reference 
to  peritonitis,  wr  shall  >peak  of  it  as  the  staphylococcus 
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albus,  even  though  it  may  be  identical  with  the  organism 
cultivated  by  both  Welch  and  Dudgeon  from  aseptic  wounds. 
Both  these  authorities  are  agreed  that  it  is  probably  an 
attenuated  variety  of  the  staphylococcus  pyijgenes  albus. 

Dudgeon  and  Sargent  publish  a  table  showing  that  they 
isolated  this  white  staphylococcus  in  io8  out  of  258  cases 
of  peritonitis  of  var>"ng  nature  and  degree,  and  they  attribute 
to    the    organism    a    protective    and    beneficial    function, 
exemplified  by  its  power  of  producing  phagocytosis  and 
favouring  the   formation  of  limiting  adhesions.     A  point 
on  which  they  lay  some  emphasis  is  that  cultures  from  the 
free  peritoneal  fluid  may  be  sterile,  while  those  taken  from 
the  surface  of  the  intestine  will  often  yield  positi\e  results, 
and,  further  than  this,  that  whilst  cultures  from  the  area  of 
intense  peritonitis  may  yield  such  virulent  organisms  as  the 
colon  bacillus,   bacillus  pyocyaneus.   etc..   the  peritoneum 
at  a  distance  may  yield  pure  cultures  of  the  staphylococcus 
albus,  which  is  usually  the  first  organism  to  appear  in  the 
course   of  peritoneal  infection   from   the   intra-abdominal 
viscera.    Again,    Dudgeon's    experiments    on    guinea   pigs 
show  that  intra-peritoneal  inoculations  with  pure  cultures 
of  the  staphylococcus  albus  obtained  from  cases  of  perito- 
nitis do  not  cause  death,  but  phagocytosis  ;   in  a  few  cases 
suppuration  occurred  in  the  abdominal  wound.   Simultaneous 
inoculations  with  mixed  cultures  of  the  staphylococcus  albus 
and  the  colon  bacillus  caused  death,  but  if  the  same  dosage 
was   employed   and   the   staphylococcus   was   given   some 
twelve  to  twenty  hours'  start,  an  artificial  immunity  was  con- 
ferred on  the  animal  to  colonic  infection.     The  staphylococcus 
albus  is  the  first  organism  to  appear  and  the  last  to  disappear 
in  cases  of  recovery  from  peritonitis.     The  protective  value 
of  this  coccus  is  confirmed  by  its  almost  constant  presence  m 
the  midst  of  the  coagulated  fibrinous  exudate  of  recent 
peritoneal  adhesions,   but    its   powers   of   neutralising   the 
effect  of  other  organisms,  dependent  on  phagocytosis,  are 
much  more  limited  against  streptococci,  the  bacillus  pyocy- 
aneus, etc.,  than  against  the  coUm  bacillus. 
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2.  Other  varieties  of  staphylococcus.— The  staphylococcus 
aureus  and  staphylococcus  citreus  are  not  often  present  in 
peritonitis,  but  when  present  they  do  not  exhibit  the  benign 
influence  of  the  common  white  coccus,  for  indeed  the 
presence  of  the  staphylococcus  aureus  in  peritoneal  lesions 
augurs  ill  for  the  patient. 

3.  Streptococci.— 'Shxny  types  ol  streptococci  have  been 
found  in  cases  of  peritonitis,  and  they  are  nearly  all  virulent. 
It  is  the  commonest  organism  in  puerperal  septicemic  peri- 
tonitis, and  in  such  cases  active  phogocytosis  is  reduced  to 
a  minimum.  In  such  infections  patients  may  uie  of  septi- 
cemia before  there  is  much  change  to  be  observed  in  the 
peritoneum  itself. 

4.  Bacillus  coli. — This  organism  occupies  a  position  in 
peritoneal  infection  second  only  in  importance  to  the 
staphylococcus  albus.  It  is  extremely  common,  and  may 
be  regarded  as  the  most  important  etiological  factor  in  perfor- 
ative peritonitis.  There  are  many  strains  of  the  colon 
bacillus,  and  its  virulence  depends  on  the  state  of  the  intes- 
tinal contents,  even  saprophytic  forms  becoming  pathogenic 
in  the  presence  of  obstruction.  The  bacillus  coU  is  often 
present  in  company  with  other  organisms,  especially  the 
staphylococcus  albus  ;  the  protective  value  of  the  latter  in 
such  instances  of  double  infection  has  already  been  referred 
to.  The  co-existence  of  colon  and  streptococcal  infection 
is  almost  invariably  fatal.* 

5.  Bacillus  Pyocyaneus.—Thh  bacillus,  whilst  not  very 
common,  is  highly  pathogenic  when  present  in  the  human 
peritoneal  cavity.  It  is  also  extremely  virulent  when 
injected  into  tht  peritoneum  of  guinea  pigs.  Here  again 
many  strains  are  met  with,  for  Dudgeon  and  Sargent  state 
that  some  of  their  cultures  when  injected  subcutaneously 

•  Mr.  A.  D.  Gardner  informs  us  that,  working  in  the  cHnical 
laboratory  at  St.  Thomas's  Hospital,  he  has  recently  found  strep- 
tococci present  together  with  colon  bacilli  in  several  cases  which  ran 
a  benign  course ;  the  pathogenicity  of  these  streptococci  is  at  present 
under  investigation. 
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into  guinea  pigs  caused  a  rapidly-spreading  haemorrhagic 
oedema  and  death  in  twenty-four  hours  or  less,  whilst  other 
cultures  caused  only  a  locaUsed  abscess.  The  same  vari- 
ability is  observed  in  human  lesions  due  to  this  bacillus,  for  it 
may  not  infrequently  be  found  in  cases  of  locahsed  appendix 
abscess.  This  bacillus  does  not  produce  green  pus  in  the 
peritoneal  cavity. 

6.  Bac'lus  Proteus. — This  organism  is  not  uncommon 
in  cases  Oi  localised  intra-peritoneal  abscesses,  especially 
those  due  to  appendicitis,  and  the  odour  of  such  abscesses 
is  often  mainly  due  to  the  presence  of  this  bacillus. 

7.  Bacillus  (Trogcncs  capsulatus. — ^This  is  a  strict  anaerobe 
and  is  very  rarely  present  in  human  peritonitis  ;  in  fact. 
Dudgeon  and  Sargent  only  met  with  it  once  in  a  large  number 
of  cases  of  appendicitis.  It  was  then  cultivated  under 
anaerobic  conditions  from  an  abscess  which  also  contained 
the  bacillus  coli  and  a  streptococcus.  This  patient  made  a 
good  recovery.  Experimentally  the  organism  causes  exten- 
sive h£Emi)rrhagic  oedema  when  inoculated  subcutaneously 
into  animals.  Professors  Welch  and  Nuttall  have  shown  in 
their  well-known  experiment  that  this  bacillus  is  the  cause 
of  "  foaming  liver  "  seen  in  rabbits  inoculated  intravenously 
and  incubated  after  death.  If  this  organism  were  common  in 
peritoneal  lesit)ns,  as  some  investigators  have  stated,  gaseous 
distension  of  the  solid  viscera  ought  to  be  met  with  fre- 
quently in  the  post-mortem  room,  whereas  it  is  a  remarkably 
rare  phenomenon. 

8.  Other  aiucrobic  organisms. — Cultures  from  intra-peri- 
t(mcal  abscesses  of  long  standing,  especially  those  due  to 
appendicitis,  resemble  cultivations  made  from  the  interior 
(»f  the  intestine  ;  many  of  the  common  intestinal  flora,  of 
which  several  are  anaerobes,  may  be  met  with,  but  there  is 
very  Uttle  evidence  that  these  bear  any  direct  relation  to 
the  causation  of  the  common  forms  of  peritonitis. 

(J.  The  pncumococcus,  gonococcus,  typhoid,  and  tubercle 
bacillus. — These  organisms  will  be  considered  in  relation  to 
the  clinical  forms  of  peritonitis  which  they  set  up. 
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The  Common  Forms  of  Acute  General  Peritonitis 
Morbid  Anatomy. — WTiatever  the  organisms  may  be 
which  are  the  cause  of  this  disease,  they  are  in  nearly  all 
instances  derived  from  the  hollow  viscera  which  the  perito- 
neum invests,  and  we  would  prefer  to  use  the  term  perfora- 
tive peritonitis,  except  for  the  fact  that  there  need  be  no 
gross  perforation  to  permit  the  egress  of  organisms  from  the 
bowel  to  the  peritoneal  cavity.  As  we  have  already  stated, 
the  staphylococcus  albus  and  the  bacillus  coli  are  by  far  the 
two  m(jst  important  organisms  concerned  in  the  morbid 
changes  which  we  will  now  briefly  consider.  It  must  be 
remembered,  however,  that  in  those  cases  where  toxaemia  is 
most  severe  and  where  a  fatal  result  rapidly  ensues,  very 
little  change  may  be  observed. 

Hyperemia  and  oedema  of  the  affected  peritoneum  occurs 
as  the  earliest  change,  and  distension  of  the  gut  soon  follows, 
with  loss  of  the  normal  pohsh  of  its  serous  coat.  The  coils 
of  gut  thetx  tend  to  become  adherent,  and  a  sticky  exudate 
is  poured  out.  The  amount  of  fluid  varies  considerably,  and 
its  character  bears  some  relation  to  the  infecting  organism, 
for  in  gt)nococcal  and  pneumococcal  infections  abundance  of 
hbrin  is  a  striking  characteristic.     The  exudate  may  be— 

(a)  Serous  ;  {b)  fibrinous  ;  (c)  purulent ;  (rf)  haemorr- 
hagic  ;   (or  c)  putrid  and  gaseous. 

In  pure  streptococcal  infections  the  exudate  is  rarely  more 
than  serous.  Gas  formation  may  occur  in  the  exudate 
apart  from  perforation  of  the  gut,  and  is  due  to  some  of  the 
anaerobic  organisms  which  we  have  already  mentioned,  or 
to  the  colon  bacillus.  The  distended  bowel  in  addition  to 
losing  some  of  its  peritoneal  pohsh  often  exhibits  dark 
or  even  black  areas,  due  to  local  hemorrhages,  the  omentum 
becomes  swollen  and  in  some  cases  adherent,  and  the 
anterior  mediastinal  glands  are  swollen,  red,  and  soft. 

Microscopical  cAwh^'cs.— Proliferation  of  endothelial  cells 
occurs  ;  the  dilated  blood-vessels  are  surrounded  by  leuco- 
cytes and  the  Ivmphatirs  become  choked  with  cdls  and 
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bacteria.  These  are  the  early  changes  associated  with 
acute  infective  inflammation,  and  in  the  peritoneum,  as 
elsewhere  in  the  body,  resolution,  granulation,  or  suppuration 
may  follow,  and  it  may  be  observed  that  inflammatory  reac- 
tions  of  all  grades  evolve  m<-re  rapidly  in  th^  peritoneum 
than  in  most  tissues  of  the  body.  Exudate  is  ^K^^^V^ 
poured  out  and  in  most  cases  it  possesses  coagulability. 
The   value   of  fibrinous   exudate   may  be  summarised   as 

follows : —  ,  X    •         ^ 

(1)  It  affords  a  neutral  ground  for  phagocytosis  and 

bacteriolysis.  .  ,  .,  4. 

(2)  It  tends  to  block  the  lymphatics,  and  thus  prevent 
absorption  from  the  peritoneal  cavity. 

(3)  It  hinders  the  passage  of  organisms  from  thi-  lumen 
through  the  wall  of  the  intestine. 

Symptoms.-The  svmptoms  and  physical  signs  of  acute 
diffuse  peritonitis  are  due  to  severe  infective  inflammation 
of  a  serous  membrane  capable  of  almost  infinite  absorption, 
to  the  presence  of  exudation,  and  to  the  secondary  effects 
on  the  abdominal  wall,  the  diaphragm,  the  intestines,  and 

the  bladder. 

The  onset  is  usually  sudden,  and  the  first  sensation  maj, 
be  of  "  something  giving  way  "  in  the  abdomen,  causmg  a 
diffuse  burning  pain.     At  this  period  there  is  usually  some 
degree  of  shock,  and  actual  fainting  and  loss  of  consc-i.nis- 
ness  mav  occur.     As  recovery  ensues  irom  this  in:tial  shock, 
which  is  of  variable  degree,  the  patient  complains  of  pain, 
which  mav  be  paroxysmal  but  not  "  griping."  and  may.  after 
a  few  hours,  become  more  or  less  localised  to  one  part  of  the 
abdomen.     In  perforative  peritonitis  the  pain  commonly 
exhibit.  '     ■     bases  ;   firstly  there  is  a  vague  sense  of  dis- 
comfort. .-       gna^^'ing  pain,  in  the  region  where  the  perfora- 
tion is  imminent ;   secondly,  there  is  severe  diffuse  burning 
pain  associated  with  shock  and  due  to  the  actual  perfora- 
tion and  the  contact  of  intestinal  fluids  with  the  peritoneum  : 
thirdly,  the  pain  again  becomes  most  severe  in  the  neigh- 
bourhood of  the  perforative  lesion,  is  paroxysmal  m  nature, 
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and  due  to  rapidly  advancing  peritonitis  ;  fourthly,  the  pain 
loses  its  localisation  as  the  peritoneal  infection  reaches  all 
parts  of  the  abdomen,  and  at  this  stage  the  condition  of  the 
patient  is  obviously  grave,  and  often  he  is  in  a  state  of  toxic 
apathy.  It  is  well  known  that  early  peritoneal  pain  is  often 
referred  to  the  centre  of  the  abdomen,  and  this  occurs  during 
the  second  of  these  four  stages,  being  most  often  observed 
in  cases  of  appendicular  infection.  The  pain  of  peritonitis 
is  greatly  aggravated  b}-  mo%ements,  including  those  of 
respiration,  micturition,  and  defascation,  and  as  we  have 
ah-eady  pointed  out,  inflammation  of  the  parietal  peritoneum 
is  the  main  source  of  pain. 

Vomiting  occurs  soon  after  the  onst  t  of  pain,  but  it  varies 
greatly  in  frequency  and  character  ;  it  is  \er\-  rarelv  absent, 
and  is  at  first  gastric,  then  bilious,  jind,  lasth",  in  the  worst 
cases  of  peritonitis,  faeculent.  The  vomitus  rarely  has  the 
strong  facal  odour  of  that  seen  in  intestinal  obstruction,  but 
it  becomes  progressiveh-  darker  in  colour  as  paralysis  of  the 
intestine  follows  the  diffusion  of  peritoneal  infection.  It 
should  be  remembered  that  in  peritonitis,  as  in  other  acute 
toxic  conditions,  minute  erosions  of  the  gastric  mucosa 
oicur,  and  may  thus  lead  to  haematemesis  as  an  additional 
symptom.  The  characteristic  mode  of  vomiting  in  general 
peritonitis  is  in  marked  contrast  with  that  occurring  in  the 
earher  stages  of  obstruction,  for  it  is  not  associated  with 
exacerbation  of  pain,  nor  is  it  projectile,  but  the  patient  opens 
his  mouth  to  give  vent  without  effort  to  quantities  of  offensive 
brown  fluid. 

Constipation  in  the  earlier  stages  of  this  disease  is  due  to 
the  desire  of  nature  to  secure  rest  for  the  inflamed  perito- 
neum ;  later,  when  abdominal  distension  is  evident,  the 
musculature  of  the  bowel  is  at  fault.  This  symptom  is, 
however,  very  inconstant,  and,  as  we  shall  point  out  in 
dealing  with  a  »pendicitis,  acute  ulcerative  lesions  of  the  bowel 
are  apt  to  be  characterised  by  transient  diarrhoea  ;  con- 
stipation of  some  degree  nearly  always  folK^ws,  but  flatus 
may  be  passed,  and  even  faecal  matter,  all  through  the  illness 
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where  the  case  terminates  favourably.  Some  of  the  worst 
forms  of  peritonitis  are  associated  with  toxic  diarrh(Ka. 
In  those  cases  where  constipation  is  present,  the  administra- 
tion of  an  enema  will  usually  bring  awa\-  some  facal  matter, 
and  in  this  wav  it  may  sometimes  be  decided  whether  the 
case  is  one  of  obstruction  or  of  peritonitis.  It  should  be 
noted  that  enemata  in  peritonitis  are  not  devoid  of  danger, 
as  they  may  set  up  violent  peristalsis  whereby  infection  ma\- 
be  spread.  The  abeyance  of  peristalsis  does  undoubtedly 
favour  the  production  of  those  adhesions  which  we  have 
already  stated  to  be  of  the  greatest  value  to  the  patient. 

Hiccough  is  a  symptom  of  the  gravest  import  in  perito- 
nitis ;  it  is  held  to  be  due  to  spasmodic  contraction  of  the 
diaphragm,  and  is  most  commonly  present  when  the  upper 
part  of  the  abdomen  is  invaded.  The  gravity  of  this 
symptom  lies  in  the  fact  that  it  indicates  infection  of  that 
portion  of  the  p.-ritoneum  which  possesses  the  highest 
co-efficient  of  absorption. 

Irritability  of  the  bladder  is  at  times  a  noticeable  feature 
in  peritonitis',  and  may  be  taken  to  indicate  pelvic  inflamma- 
tion. Micturition  is  also  painful  in  a  good  many  cases,  and 
the  act  may  be  postponed  till  distension  of  the  bladder 
occurs.  Fretjuency  and  pain  on  micturition  are  especially 
observable  in  cases  of  appendicular  peritonitis  where  the 
appendix  lies  in  the  cavity  of  the  pelvis. 

Constitutional  Physical  Signs.— Ffirr— The  tempe- 
rature is  usually  raised,  but  the  degree  of  fever  is  very 
variable,  and,  at  the  onset  of  the  attack,  a  subnormal  tem- 
perature is  not  uncommon.  Rigors  may  occ\ir,  but  they  are 
of  no  special,  signilicunce  unless  they  are  repeated  at  frequent 
intervals,  when  some  degree  of  portal  pyaemia  should  be 
suspected.  Restlessness  in  the  early  stages  of  peritonitis 
is  common,  but  as  the  infection  progresses  the  patient 
instinctively  keeps  as  still  as  possible  for  fear  of  aggravating 
the  abdom'inal  pain.  Occasionally  restlessness  is  a  very 
pronounced  feature  of  the  case,  and  there  may  also  be  mental 
confusion,  or  even  active  delirium,  and  in  fatal  cases,  after 
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^  the  disappearance  of  abdominal  pain,  restlessnt'ss  is  common. 

As  a  rule  the  patient  affects  the  dorsal  decubitus  and  lies 
with  one  or  both  legs  drawn  up,  partly  to  keep  the  bed- 
clothes from  pressi  >e;  on  the  abdomen,  and  partly  to  relax 
the  abdominal  muscles.  The  facial  expression  is  character- 
istic :— the  eyes  are  sunken  and  dull,  with  dark  lines  beneath 
the  lower  Hds,  the  cheeks  are  hoHow,  and  the  complexion  is 
earthy;  to  this  condition  is  applied  the  term  "fades 
Htppocraiica.-  The  tongue  at  the  earliest  period  is  coated 
with  browTi  fur,  but  it  rapidly  becomes  dri-.  hard,  and 
shrivelled.  The  mouth  is  dr>'  and  the  breath  offensive. 
The  skin  is  usually  moist  and  cold,  and  the  complexion 
is  muddy,  though,  at  times,  especially  in  the  case  of  young 
children,  there  may  be  a  flush  upon  the  cheeks.'  The 
respirations  are  shallow,  rather  rapid,  and  of  the  costal  type. 

The  pulse  is  increased  in  rato,  and  of  rather  high  tension, 
but  small  volume  ;  it  is  usually  termed  "  wiry,"  but  the 
term  is  hardly  accurate,  except  in  patients  with  thickened 
blood-vessels.  As  the  infection  progresses  the  heart  fails, 
and  in  fatal  cases  the  weakness  of  the  pulse  is  a  striking 
feature  before  the  patient  realises  that  the  end  is  near. 

Abdominal  Physical  Signs.-CEdcma  of  the  abdominal 
wall  IS  occasionally  seen,  and  may  be  attributed  to  a  localised 
absce.ss  of  long  standing,  or  faecal  extravasation. 

Respiratory  movement  is  very  limited  ;  in  those  cases 
where  the  source  of  infection  is  sub-umbilical,  the  upper 
abdomen  may  move  to  some  extent,  but  where  the  infection 
IS  widespread,  or  originates  high  up  in  the  abdomen,  the 
respirations  are  almost  entirely  thoracic.  Distension  is 
usually  present,  and  may  be  either  local  or  general.  There 
IS  no  doubt  that  those  coils  in  the  neighbourhood  of  the 
primarj-  lesion  are  the  first  to  lose  their  muscular  tone  and 
to  become  distended  with  gas.  Abdominal  distension  in 
some  cases  is  due  to  the  presence  of  free  gas  in  the  peritoneal 
'•:mty  ;  the  degree  of  distension  ma^•  then  be  extreme. 
To  abdominal  distension  the  term  "  tympanites  "  is  applied 
when  the  condition  is  due  to  the  accumulation  of  gas  within 
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the  bowel ;  by  its  presence  the  liver  dulness  may  be  en- 
croached upon,  or  even  obliterated,  the  movements  of  the 
diaphragm  are  hampered,  the  cardiac  impulse  may  be  dis- 
placed upwards,  and  collapse  and  (edema  of  the  bases  of  the 
lungs  are  favoured.  In  the  absence  of  perforation,  tympanites 
may  be  regarded  as  evidence  that  the  peritonitis  has  been 
present  for  at  least  twenty-four  hours.  Intestinal  paralysis 
is  probably  due  to  reflex  nervous  shock  in  the  first  instance. 
Visible  peristalsis  is  almost  invariably  absent  in  general 
peritonitis,  but  we  have  observed  it  in  one  or  two  cases  where 
the  peritonitis  was  of  sufficiently  long  standing  for  the 
exudate  to  have  caused  adhesions  and  kinking  of  the  small 

intestine. 

Tenderness  in  peritonitis  is  now  held  to  be  due  to  imphca- 
tion  of  the  parietal  peritoneum  and  its  somatic  nerve  supply 
in  the  inflammatory  process,  these  nerves  being  present  in 
the   extra-peritoneal   fatty    tissue.      It   may   be   local   or 
general,  and  is  often  elicited  on  lectal  or  vaginal  examina- 
tion.   As  regards  the  surface  of  the  abdomen,  tenderness  is 
often  more  evident  on  very  light  percussion  than  when  firm 
pressure  is  applied,  and  this  cUnicai  fact  supports  the  view- 
that  both  in  health,  and  when  inflamed,  the  visceral  perito- 
neum  is    almost   insensitive.     Rigidity   of   the   abdominal 
muscles  is  u  very  constant  sign  in  peritonitis  ;   it  is  seen  in 
its  most  extreme  degree  at  the  onset  of  perforation,  and  there 
may  even  be  retraction  of  the  abdominal  wall  due  to  the 
spasm  of  the  muscles.    The  degree  of  muscular  rigidity 
not  unnaturally  varies  with  the  physique  of  the  patient, 
and  this  sign  is  most  in  evidence  in  strong  subjects,  whereas 
in  young  children,  weakly  women  and  old  people  it  may  be 
hardly  noticeable.     In  relation  to  the  type  of  peritonitis, 
it  is  most  evident  in  perforative  cases  ;   it  disappears  under 
the  influence  of  anuisthesia,  and  with  the  approach  of    a 
fatal  termination.     A  localised  mass  may  be  palpable  in 
general  peritonitis  and,  in  such  c  \ses  as  are  due  to  appendi- 
litis,  it  is  usual  to  find  an  indefinite  mass  in  the  right  iliac 
fossa  ;  such  a  swelling  must  be  carefully  distinguished  from 
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the  resistance  due  ti)  muscular  spasm,  and  in  peritoneal 
cases  additional  information,  sometimes  of  a  very  positive 
character,  may  be  obtained  by  palpation  under  an 
anasthetic. 

The  percussion  vote  \aries  in  different  regions  of  the 
abdomen ;  the  normal  area  of  liver  dulness  is  usually 
diminished,  and  at  times  obliterated,  even  in  cases  where 
there  is  no  gross  perforation,  with  free  gas  in  the  peritoneal 
cavity  ;  for  distension  of  the  intestine  alone  may  displace 
the  hver,  or  the  distended  gut  may  come  to  lie  between  this 
organ  and  the  anterior  abdominal  wall.  A  tympanitic  note 
is  usually  obtained  over  the  upper  and  anterior  part  of  the 
abdomen,  due  to  distension  of  the  small  intestine,  but  local 
areas  of  dulness  may  be  found,  due  to  exudate,  and  in  the 
flanks  there  is  more  often  than  not  some  degree  of  dubiess 
due  to  the  presence  of  free  fluid.  Water-logged  coils  of  gut 
may  sag  down  into  the  loins,  or  the  pelvis,  when  the  patient 
is  in  the  dorsal  decubitus,  and  thus  percussion  dulness  may 
be  present  even  when  there  is  little  or  no  free  fluid,  and  the 
determination  of  the  position  of  the  fluid  can  be  ascertained 
only  by  examining  the  patient  first  on  his  back  and  then 
lying  on  the  side  ;  this  procedure,  however,  we  do  not 
consider  to  be  in  the  interests  of  the  patient,  as  it  may 
favour  the  spread  of  infection  from  one  part  of  the  cavity 
t(j  another.  A  so-called  flat  tympanitic  note  is  often  observed 
when  percussing  in  the  flank  over  distended  intestine  separated 
from  the  abdominal  wall  by  a  layer  of  fluid  ;  in  such  cases 
very  light  percussion  only  will  yield  an  impaired  note. 

Auscultation  is  always  worth  attention  in  cases  of 
suspected  peritonitis,  for  the  striking  absence  of  peristaltic 
sounds  is  strong  evidence  of  peritoneal  inflammation. 
Silence  in  both  iliac  fossa;  when  the  stethoscope  is  applied 
with  some  degree  of  pressure  is  a  \ny  suggestive  sign. 
Very  occasionally  a  friction  rub  may  be  heard. 

Blood  changes  in  peritonitis.— Slight  anaemia  is  usual ; 
leucocytosis  is  commonly  present  ;  leucopenia  is  met  with 
in  very  severe  infections  {sec  Chapter  II.). 
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The  urine  in  peritonitis. — Indicanuria  is  ((immonly 
present  in  from  twelve  to  twenty-four  hours  after  the  onset  of 
perforative  peritonitis.  With  regard  to  bacteriolof,'}-,  in  his 
Erasmus  Wilson  lectures  for  KpS,  Dudgeon  gave  th«'  result 
of  examination  of  the  urine  in  twenty  cases  of  peritonitis. 
In  only  four  was  the  colon  bacillus  present,  and  three  of 
these  patients  were  suffering  from  localised  appendicular 
abscesses.  There  was  no  evidence  of  pyuria  in  any  of  the 
cases,  so  that  the  clinical  rarity  of  infection  of  the  urinary 
tract  in  peritonitis  is  borne  out  by  this  investigation. 
Typhoid  bacilli  are  usually  present  in  the  urine  of  patients 
suffering  from  enteric  fever,  and  in  the  same  way  organisms 
causing  peritonitis  may  be  excreted  by  the  kidneys,  btit 
their  presence  does  not  necessarily  give  rise  to  pyuria. 


Peritonitis  at  the  Extremes  of  Life 

The  symptoms  and  physical  signs  which  «<■  have 
described  apply  essentially  to  the  condition  of  patients  who, 
before  the  peritoneal  invasion,  were  of  sound  physique  and 
in  general  good  health.  It  is  most  important  to  remember, 
however,  that  peritonitis  is  a  fairly  common  disease  at  all 
ages,  due  as  it  is  to  many  varieties  of  visceral  disease,  and 
that  in  their  equivocal  clinical  aspect  the  attacks  in  old 
people  and  young  children  bear  a  close  resemblance  to  one 
another,  and  are  often  in  striking  contrast  to  the  typical 
attack  in  a  previously  healthy  adult.  We  ha\'e  already 
spoken  of  the  question  of  muscular  rigidity  of  the  abdominal 
wall,  and  noted  that  this  depends  on  the  sudden  character 
of  the  infection,  and  also  on  the  physique  of  the  patient  ; 
in  old  people  it  is  rarely  well  marked,  and  in  young  children 
the  abdomen  may  be  quite  soft  and  yet  the  peritoneal  cavity 
may  be  filled  with  pus.  The  pulse  rate  also  shows  nuuh 
variation  ;  in  old  people  with  weak  cardiac  muscle  the  pulse 
does  not  increase  in  rate  so  invariably  as  in  young  adults, 
and  this  is  no  doubt  due  directly  tn  the  degeneration  of  the 
heart  muscle.     In  children  the  pulse  is  accelerated  by  quite 
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trivial  indispositiuns.     The    t.ni,M-raturf,  a«;.in.   is    almost 
invariably  hi^h  in  jxTit-mitis  .,f  thi-  vmmn.  but  in  ..Id  people 
a  norma  .  or  .ven  s.ibnormal.  tfrnpt-rature  is  very  amimon. 
i  am  and  tenderness  also  are  n  er>-  variable  si«ns  in  the  y,nmn 
.ind  old.  and  m  our  exjMTien.e  painless,  or  almost  painless 
prritonitis  ,s  not  ver>-  rare  in  old  people,  whereas  in  .  hildn-n 
lx>th  pam  and  tenderness  are  apt  to  be  constant  and  wide- 
spread ;    tenderness  in  the  old  is  also  ...mparatively  slifjht 
i'nd    IS    usually    localised.    thouKh    not    nee.-ssarilv '  to    th- 
precise  locahty  of  the  causative  lesion.     Vomiting  is  certainly 
more  pronounced  in  young,  as  compared  with  old,  patients 
In  old  and  emphysematous  patients  respiratory  distress  is 
.ipt  to  be,„me  pr.mounced  when  infection  of  the  peritoneum 
<  Kcurs. 

Diagnosis.— In  discussing  the  differential  diagnosis  of 
appendicular  peritonitis  we  shall  c.msider  the  many  and 
\aned  diseases  from  which  it  has  to  be  distinguished,  and  the 
same  considerati.ms  apply  in  the  present  connection.  Further 
points  of  consideration  will  be  found  in  Chapter  XVI  and 
the  following  table  affords  a  brief  rcsum-  of  the  possibilities 
m  a  doubtful  case. 


DiflTerential  Diagnosis  of  Acute  Peritonitis 

1.  Snpra-diaphra^nuitic  /«/o«s.-I>neumonia.  pleurisy 
pericarditis.  i'<^mis>, 

2.  Infm-diaphra^matic  lcswm.~{a)  Lead,  renal,  biliary 
appendicular  or  intestinal  colic;  (/.)  irritant  poisoning' 
(0  gastru-ententis  ;  [d)  obstruction;  (c)  uterine  and  other 
pelvic  dis..rders-(dysmenorrh(La,  pregnanry-intri-  <,r 
.xtra-uterine)  ;(/)  acute  gastrectasis  ^ 

J.  ycrvousdiscasc.-iV.,sinc  crises  in  tabes,  hy.teria. 

4.  Kcnal  dtscasc.—Vxiximrd. 

5.  Addison's  disease. 

6^  5M,AV/a.m.--Scarlet  fever,  typhoid  fever,  influen^a. 

Haxing  made  a  diagnosis  of  peritonitis,  the  practitioner 

has  next  to  decide  upon  the  probable  caus^  of  th"^  i^fectrn' 
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Docs  it  do|Hml  nn  ;•  Usi-.n  ..f  the  int.-stina!  tract,  or  has  it 
fxttmU-<l    l..<allv    from    an    extra-jATitonfal   sourn- ?     Or. 
again,  is  it  most" hkciy  to  bi-  a  bl(K)d-stream  infection  ?      1  lu' 
importance  of  these  considerations  cannot   be  denied,  for 
the  success  of  operative  treatment  dep-nds  greatly  on  the 
rapiditv  with  which  the  primary  f«'c"s  ..(  infection  is  dealt 
with,  and  multiple  and  large  abdominal  exploratory  incisions 
are  to  be  deprecated.     The  diagnosis  of  general  p-ritonitis 
due  to  apiH'ndicitis  is  often  easy,  and  so  also  is  that  due  to 
jH-rforated  gastric  or  duodenal  u'-'T.  but  both  thes*'  forms, 
when  considered  soleh"  as  tvpes  of  pritonitis.  belong  to  the 
perforative  variety,  which  of   course  includes   the   greater 
percentage  of  all  case?"  of  peritonitis.     In  a  lan,'e  number  of 
cases    the   medical   attendant   cannot   be   expected   to   get 
further  th.m  the  diagnosis  of  {H'rforati\e  ix-ritonitis.  when  he 
sees  the  patient  for  the  first  time  in  a  grave  illness.     Perfora- 
tive peritonitis  in  its  widest  sense  is  peritoneal  infection  dm- 
to  either  gross  or  microscopic  perforation  of  the  gut  wall, 
the  lesions  being  due  to  such  organisms  as  we  have  described 
above.     A  second  clinical  type  of  general  peritonitis  is  that 
which  follows  obstruction,  and  this  we  shall  speak  of  as 
••  consecutive  peritonitis."     Here  the  cHnical  picture  is  <«ne 
ol  obstruction  until  quite  late  in  the  illness,  when,  from  the 
in.nasing  pulse  rate,   rigidity  of  the  abdominal  muscles, 
.ind  the  decrease  of  abdominal  pain,  together  with  a  worse 
la.ial  aspect,  and  easv  instead  of  projectile  vomiting,  the 
advent  of  peritonitis  ma  v  justly  be  inferred.     The  infection  in 
these  cases  is  due  to  the  same  types  of  organism  as  in  perfora- 
tive peritonitis,  but  there  may  be  neither  microscopic  nor 
macroscopic   pcrf(mition ;    it   is   infection   by   penetration 
and  the  area  of  primary  infection  is  that  where  the  vitahty 
of  the  bowel  is  most  impaired.     Perforation  does  sometimes 
supervene  on  obstruction,  and  then  the  symptoms  may  be 
characteristic  of  perforative  peritoni»'s,  or  of  fa;cal  extravasa- 
tion.    The  former  is  usuall\-  seen   where  there  has  been 
chronic  obstruction  due  to  stricture  of  the  bowel,  most  often 
annular    carcinoma.      Stercoral    ulceration    occurs    above 
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Ih.-  striitiin-.  and  thnniRh  the  fl<H)r  of  this  ijKer.  whirh  may 
or  may  not  exhibit  a  fjnws  pt-rforaiion.  infeition  n-aches 
the  iKTitontum.  leading  sometimes  to  a  localised  abscess, 
and  sometimes  to  diffuse  peritonitis.     In  the  more  rapid  cases, 
lomi.ionly   those   where   obstruction    was   acute   in   onset, 
the  bowel  fjives  way,  lea\inK  a  lar«e  perforation,  and  fa-cal 
extravasation  takes  place.     Casi-s  of  this  t\  jx-  almost  alwajs 
exhibit  extreme  sho.  k  at  the  time  of  perforation  ;  sweating, 
lyanosis.  and  ri-spirator\-  distn-ss  are  common,  and  death 
may  ensue  from  shot  k  before  nunh  evidence  of  peritonitis 
IS  obser\ed.     Su.  h  cases  as  we  have  seen  have  bi-en  uniformly 
fatal  even  where  operative  treatment  has  been  carried  out. 
Death  often  occurs  within  four  hours  of  this  sudden  gn)ss 
ix-rforation  of  the  intestine.     The  other  forms  of  peritonitis 
are  :    i.  Those  due  to  extension  of  infection  from  without, 
where  the  diagnosis  can    n!v  be  made  if  a  primarj-  site  of 
mfection  is  present,  suci-     s  gonorrh<ea.  necrosis  of  pelvic 
bones,   etc.  ;      2.    Septiciemic     peritonitis,    which    includes 
some    cases    of    puerperal,   and    manv   of    pneumoc.iccal 
jKTitonitis. 

Treatment.— Sim  e   the  treatment  of  diffuse  peritoneal 
mfection  has  passed  from  the  hands  of  the  phvsician  to  those 
of   the   surgeon   ti.e   outlook   for   the    patient   has   greatU- 
improved,    though     there    is   still   a    very   high    mortality, 
especially  in  those  cases  where  no  causative  lesion  can  be 
diagnosed  before  operation.     Where  it  is  possible  to  estimate 
accurately   the   site   in    the   peritoneal   cavitv   where    the 
mfection  has  originated,  the  energies  of  the  surgeon  are  best 
directed  to  this  region,  except  in  so  far  as  cleansing  and 
drainage   of  the   cavity  are  possible.     Favourable  results 
are  rarely  obtained  in  cases  where  the  causati\'e  lesion  is 
not  diagnosed  before  operation,  and  more  rarely  still  when 
the  operation  does  not  reveal  the  seat  of  the  mischief.     The 
object  of  operative  interference  in  these  cases  is  threefold 
VI?.   (I)  to  deal  adequately  with  the  primary  disease,  by 
removal,  m  the  cases  of  appendicitis  or  salpingitis   or  by 
sequestration  in  perforations  of  the  stomach  or  duodenum  • 
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(2)  to  remove  the  infective  exudate  ;   (3)  t..  prevent  recurrent 
Jnfpction  of  the  peritoneal  cavity. 

Pre  o^ratirtreatmcnt.-The  diagnosis  of  d.f^-  pen- 
tonitis  having  been  arrived  at.  all  preparations  should  be 
n.ade    for   operation;    but    in   the   --mtime    shock    md 
■ibdominal  pain  may  require  treatment.    The  fonnt,,   as 
l^Tg"    it  i^resent  in  any  severe  degree    is  -d.>ubtea'y 
contra-indication  to  operation,  and  must  be  combated  b. 
the  application  of  warmth,  by  bandaging  of  the  extremi  -c-s. 
md  by  the  administration  of    saline,  adrenalin,  pituitary 
ixtrac      or  possibly  of  strychnine.     Pain  '^  best  relieved 
by  The  application  of  dry  or  moist  heat  to  the  abdominal 
.^aibut  cLe  must  be  taken  not  to  blister  it  by  turpentine 
Tt^i'es  or  other  counter-irritants.     A  sm.dl  dose  o   morphia 
my  be  permissible  ;   if  given  shortly  before  <,peration.  Mth 
Twithout  scopolamine,  it  often  helps  the  patient  to  stand 
he  ordeal  of  operation.     A  hypodermic  injection  of  morphia 
gr   rwith  scopolamine  gr.  ,1 ..  one  hour  before  the  beginning 
t    the  operation  appears  to  yield  the  best  results.     Omnopon 
is  favoured  by  some  authorities  in  preference  to  morphia, 
and  is  given  in  doses  of  i-§  gr. 

The  p..sition  of  the  patient  is  of  some  importance,  and, 
r^rovided  that  shock  is  not  too  much  in  evidence,  we  believe 
^hat  the  Fowler  position  should  be  insisted  on  from  the  tirst. 
Ind  maintained  when  the  patient  is  transferred  from  bed  to 

operating  table. 

No  time  should  be  lost  in  giving  enemata  ;  they  ma>  ^tt 
up  '..bjectionable  peristalsis,  and  it  is  very  rare  l.o;  he 
bowels  to  act  during  an.-esthetisation  in  these  cases.  Thir.t 
mav  be  complained  of,  and  there  is  n..  objection  ..  the 
patient  having  water  in  small  ciuantities.  Gastric  lav.ige 
is  indicated  in  those  cases  where  the  distension  is  great  ,md 

the  vomiting  copious. 

Ov>tr».t\on.-Prcparaiion.-Ov^vrvUor^  must  be  regaidtd 
as  a  matter  of  the  greatest  urgency,  and  the  only  indicatum 
for  delav  is  the  existence  of  shock  in  early  cases  ;  but  the 
medical"  man  is  sometime,  called  in  too  late  lor  surgery  t.> 
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have  a  reas(jnable  chance  of  success.  The  operatitjn  should 
be  performed  with  as  httle  disturbance  of  the  patient  as 
possible  ;  the  surgeon  must  be  brought  to  the  patient,  so 
that  no  more  than  transference  from  the  bed  to  the  (operating 
table  and  back  again  is  required.  A  thought  must  be  given 
to  the  lighting  and  temperature  of  the  room,  and  the  latter 
should  not  be  lower  than  65^  F.  The  table  should  be  placed 
so  that  the  best  light  is  obtained,  and  we  prefer  to  have  it 
tilted  so  that  the  patient's  pelvis  is  lower  than  his  head  ; 
some  writers  urge  the  desirability  of  operating  with  the  head 
low  in  order  to  lessen  shock,  but,  on  the  other  hand,  this 
position  favours  the  gravitation  of  infectitm  from  the  lower 
to  the  upper  abdomen,  where  absorption  is  at  its  maximum  ; 
therefore  it  appears  to  us  that,  unless  shock  is  pronounced, 
and  this  is  a  contra-indication  to  the  performance  of  the 
operation,  the  best  chance  for  the  patient  is  secured  by 
maintaining  the  principles  of  the  Fowler  position  horn 
beginning  to  end  of  the  peritoneal  attack.  The  surgeon  must 
have  at  least  one  reliable  assistant,  and  a  second  is  a  great 
gain,  since  the  precise  steps  of  the  operation  are  not  known 
beforehand ;  much  time  may  be  saved  by  having  needles 
threaded  and  ligatures  cut  in  suitable  lengths.  Silk  appears 
to  us  to  be  most  suitable  for  intra-peritoneal  manipulations, 
but  for  the  abdominal  wall  catgut  is  to  be  preferred,  inasmuch 
as  these  cases  are  septic,  and  silk  in  septic  wounds  leads  to 
stitch  sinuses.  Several  quarts  of  saline  made  with  boiled 
water,  and  placed  in  scalded,  or  boiled,  jugs  and  basins, 
should  be  available,  for  both  antiseptics  and  plain  water  are 
harmful  in  the  peritoneal  cavity.  Paul's  tubes  and  intestinal 
clamps  should  always  be  included  in  the  instruments 
sterilised  for  the  operaticm.  The  method  of  preparation  of 
the  skin  is  a  matter  of  indi\idual  choice,  but  there  is  no 
doubt  that  all  the  necessary  requirements  are  fulfilled  by 
the  iodine  method,  when  the  soluticm  is  merely  applied  once 
just  before  commencing  the  operation  ;  if  a  previous  coat 
can  be  applied,  so  much  the  better  ;  the  iodine  method 
certainly    has    the    ad\aulage    of   ^iluplicity    and    rapidity, 
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and  it  involves  less  exposure  of  the  patient's  abdomen 
and  no  risk  of  causing  rupture  of  an  -tra-p-toneal  absces 
PS  has  happened  during  the  soap  and  water  scrubbing  of 
the  ^omTal  wall.     Rubber  gloves  should,  of  course,  be 
worn  by  the  surgeon  and  all  his  assistants.  ,  .     ,,    . 

Before  the  cWio"  ^^  ^^g""  ''  "^"^*  ^'  ^I'T 
the  bladder  is  empty,  and  if  any  doubt  exists  a  catheter  must 

^  ^SUptof  opcration.-lh^  position  of  the  incision  will  be 
determined  by  the  diagnosis  of  the  primary  djseas^  ;    ^ 
cases  where  no  definite  opinion  has  been  arrived  at  it  should 
be  planned  so  that  the  whole  of  the  peritoneal  cavity  can  be 
explored  through  the   opening  ;    in  these  circumstances  a 
right  paramedian  sub-umbihcal  incision  is  probably  he  best. 
The  region  of  the  initial  lesion  must  first  receive  attention, 
and  steps  should  be  taken  to  remove  the  diseased  tissue 
if  that  is  practicable,  for  by  this  means  recurrent  peritoneal 
infection  is  prevented,  and  the  removal  oi  such  organs  as 
the  appendix  or  Fallopian  tubes  should  be  earned  out  a. 
rapidlv  as  possible.    The  grave  condition  of  the  patient  some- 
times makes  one  hesitate  to  prolong  the  operation,  but,  as 
matter  of  experience,  it  has  been  found  that  if  the  primary 
'focus  „f  disease  cannot  be  removed,  the  outlook  for  the  patient 
is  almost  h..peless,  so  that  some  degree  of  risk  must  be  run 
if  the  operation  is  to  be  curative  ;   but,  at  the  same  time  in 
these  grave  cases  whatever  is  d.,ae  must  be  done  quickly. 
\s   an   example,    simple   ligature   and   amputation   of   the 
Appendix  should  often  replace  the  more  elaborate  details  of 
routine  appendicectomy. 

Treatment  of  the  e.uuhte.^X^  soon  as  the  peritoneal 
cavitN-  is  opened,  exit  is  given  to  fluid  varying  '" jharacU-r 
and  amount.  The  removal  of  this  exudate  is  both  desirable 
and  essential  if  it  can  be  done  without  damage  to  the  endo- 
thehal  tissue,  and  therefore  it  must  be  attempted  only  by 
the  most  gentle  mananivres.  Absorption  by  dry  gauze 
^^,.i  i,  th."  method  we  pr.-fer,  but  it  is  obvious  that  the 
whole  cavity  cannot  be  reached  through  one  incision,  without 
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either  evisceration  or  rough  manipulation  among  the  coils 
of  the  intestine.      The  first  of  these  cannot  be  too  strongly 
condemned,  and  all  possible  steps  must  be  taken,  by  the 
insertion  of  gauze  strips  around  the  margins  of  the  wound,  to 
avoid  prolapse  ;   with  regard  to  the  second,  damage  to  the 
endothelial  cells  of  the  peritoneum  means  damage  to  the 
patient,  and  the  risks  of  spreading  infection  and  breaking 
down  protective  adhesions  are  greater  than  the  chances  of 
removing  all  peritoneal  effusion,  which,  it  must  be  remem- 
bered,   contains   active   phagocytes    as   well    as    infective 
organisms.     The   best   results,   therefore,    are   obtained  by 
those  who  seek  only  to  cleanse,  by  careful  dry  sponging, 
th>    area  surrounding  the  initial  lesion,  and  the  pehis,  for 
i    the  palimt  be  treated  from  the  outset  in  the  Fowler 
position  it  is  here  that  most  fluid  exudate  will  be  found. 
It  is  true  that  some  collections  of  fluid  may  be  left  behind, 
especially  in  the  upper  part  of  the  abdomen,  but  it  is  pro- 
bable that  nature  is  able  to  deal  with  them  m- re  success- 
fully than  the  surgeon.     In  cases  of  several  days  itanf''ng 
some  efforts  must  be  made  to  release  pus  from  the  ni      t 
of  adhesions,  but  the  greatest  care  must  be  exercised  in 
doing  so.     Lavage  with  saline  used  to  be  practised  largely', 
but  it  is  now  usualh*  limited  to  the  area  of  operation,  and  it 
appears  better  to  dispense  with  it,  except  for  the  cleansing 
of  such  portions  of  the  intestine  as  must  be  withdrawn 
from  the  interior  of  the  abdomen.     An  exception  to  this 
rule  certainly  exists  where  intestinal  contents  have  escaped 
into  the  peritoneal  cavity,  and  it  is  easier  to  remove  the 
foreign  matter  present  in  cases  of  perforated  gastric  and 
duodenal  '<lcer  In  lavage  than  by  dry  sponging. 

In  addition  to  its  fluid  portion,  whether  purulent  or  not, 
peritoneal  exudate  usually  occurs  in  the  form  of  tibrin.  to 
the  value  of  which  we  have  already  paid  some  attention. 
This  fibrin  is  conspicuous  by  its  absence  in  pure  strepto- 
coccal infections,  and  it  is  perhaps  most  characteristic  of 
pneumococcal  and  gonococcal  peritonitis,  but  it  also  exists 
in  more  or  less  abiindan''*'  in  infections  dr.c  to  th''  i'i>!"n 
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bacillus  and  other  oiganisms.  Early  peritoneal  adhesions 
are  composed  of  this  fibrin  and  their  protective  value  in  the 
localisation  of  intra-peritoneal  suppuration  is  perfectly 
obvious,  and  it  mav  be  taken  as  a  general  rule  that  the  less 
thev  are  interfered  with  the  better,  except  for  the  express 
purpose  of  giving  exit  to  loculated  pus.  Their  removal 
docs  not  prevent  adhesions,  but  rather  tends  to  the  forma- 
tion of  fibrous  tissue  over  areas  of  intestine  denuded  of 
endothelial  cells,  and  an  immediate,  and  possibly  fatal, 
effect  may  result  from  tearing  oil  these  fibrinous  plaques, 
in  that  it  "facihtates  the  passage  of  organisms  from  the  lumen 
of  the  gut  to  the  peritoneal  cavity. 

Drainai^c  of  the  Peritoneal  Cavity.— The  custom  of  dramage 
in  cases  of  peritonitis  is  daily  becoming  less  common,  and 
the  reasons  are  twofold.     In  the  first  place  acute  abdommal 
cases  now  reach  the  surgeon  earlier  than  formerly,   and, 
secondlv,  further  knowledge  has  increased  our  faith  in  the 
power  of  the  peritoneum  to  work  out  its  own  salvation. 
WTiere  the  infection  is  of  less  than  twenty-four  hours'  dura- 
tion, and  the  surgeon  is  satisfied  with  the  adequacy  of  his 
operative  interference,  drainage  is  rarel}-  called  for,  even 
though   the   effusicm   may  be   semi-purulent   ir    character. 
Even  in  infection  of  limger  duration,  if  the  operator,  after 
the  necessary  steps  of  the  operation,  finds  no  definite  area 
to  drain,  a  drainage  tube  will  probably  be  of  no  value  ;   but 
if  doubt  exists,  it  is  better  to  driiin  than  not  to  drain,  and.  if 
the  Fowler  position  is  made  use  of,  a  drainage  tube  placed 
through  a  low  abdominal  incision  into  the  pelvic  basin  is 
of  considerable  advantage.     In  cases  where  there  i-  peri- 
toneal effusion  with  n<.  localisation,  this  latter  method  is 
the    onlv   one    that    seems   reasonable  ;     drainage    through 
multiple  incisions  is  raiel\-  satisfactor\-,  owing  to  the  for- 
mation  of   adhesions    at    the    sites   of   drainage.     Multiple 
drainage  is  called   for  onlv  in  cases  of  multiple  localised 
effusi(ms,   and.   in    an\    <ase.   drainage    of    the    peritoneal 
cavity,  except  where  there  is  an  abscess  of  some  standing, 
must" be  regarded  as  of  local  and  temporary  benefit.     Rubber 
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tubes  of  wide  bcjre  afford  the  best  means  of  peritoneal 
drainage,  and,  if  the  fluid  be  not  thick,  a  gauze  wick  inside 
the  tube  is  of  great  value.  The  length  of  the  cavity  whidi 
it  is  proposed  to  drain  should  be  gauged  by  the  finger,  and 
the  tube,  with  gauze  projecting  from  its  end,  should  be 
passed  through  the  wound  till  it  just  touches  the  bottom 
of  the  space  ;  in  the  case  of  the  pelvis  the  tube  may  have 
to  be  of  considerable  length. 

Drainage  of  the  Lilestines. — In  cases  of  intestinal  obstruc- 
tion and  peritonitis,  where  there  is  extreme  distension  of 
the  bowel,  enterotomy  maj*  be  called  for  in  order  to  carry 
out  the  necessary  manipulation,  and  such  a  step  may  be  of 
value  in  the  prevention  of  intestinal  paral\  sis.  It  is  usually 
sufficient  to  make  a  small  opening  int(j  a  distended  coil, 
which  can  be  closed,  after  cleansing  the  bowel  with  saline, 
by  means  of  a  purse-string  suture.  In  severe  peritoneal 
infections  there  may  be  a  condition  of  paralytic  obstruction, 
and,  if  this  is  present,  or  suspected,  the  safest  course  lies 
in  the  performance  of  enterostomy,  the  main  object  of 
which  is  to  prevent  the  accumulation  of  gas  within  the 
lumen  of  the  bowel.  For  this  purpose  a  tube  of  smaller  size 
than  the  smallest  Paul's  tube  will  suffice,  and  we  have  seen 
good  results  from  the  use  of  a  winged  rubber  catheter 
(size  12)  tied  into  the  bowel  with  a  purse-string  suture.  If 
desirable  more  than  one  of  such  tubes  may  be  emploved. 

Post-operative  Treatment. — In  addition  to  the  adoption 
of  the  Fowler  position  we  must  emphasise  the  great 
value  of  saline  in  peritoneal  toxaemia,  and  we  hold  that 
in  the  first  twenty-four  hours  after  operation  for  diffuse 
peritonitis  the  rectal  administration  of  large  quantities  of 
saUne  is  the  most  important  consideration.  The  question 
of  aperients  may  usually  be  left  till  the  second  day,  and  then 
repeated  small  doses  of  magnesium  sulphate,  or  calomel,  an- 
the  most  satisfactory.  .Morphia  must  be  withheld,  as  it 
favours  intestinal  distension,  and,  for  the  relief  of  pain,  hot 
fomentatiims,  or  an  "electric  poultice,"  covering  the  whole 
abdomen,  may  be  applied  u\cv  ilif  dre>?ing  of  llu-  uouud. 
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or  aspirin  (gr.  xx)  in  two  ounces  of  saline  may  be  given 
per  rectum.  Hot  fomentations  applied  in  the  above  manner 
do  much  to  increase  the  comfort  of  the  patient,  and  they 
favour  peristalsis,  particularly  in  children  and  patients  with 
thin  abdominal  walls.  As  simple  hypnotics  veronal,  or 
veronal  (gr.  v.),  and  aspirin  (gr.  x.),  or  sulphonal 
(gr.  XX.),  are  the  most  suitable. 

Drt>sings  of  either  plain  or  cyanide  gauze  must  be 
changed  frequently  if  there  is  much  discharge,  and  gauze 
wicks  passed  down  the  rubber  drainage  tubes  should  be 
renewed  each  time  the  dressing  is  done.  The  tubes  them- 
selves should  be  gently  rotated  from  time  to  time  to  prevent 
the  formation  of  firm  adhesions  aroun'l  them,  and  they 
should  be  graduallv  withdrawn  and  shortened  from  about 
the  third  dav  onwards.  Thex-  should  not  be  removed  till 
the  healing  of  the  wound  tends  to  push  them  out.  and  when 
there  is  no  longer  need  for  tube  drainage  their  place  should 
be  taken  bv  gauze  plugs. 

If  the  discharge  from  the  wound  is  offensive  the  gauze 
dressing  should  be  wrung  oitt  in  i-in-40  carbolic,  and  in 
many  cases  a  damp  gauze  dressing  is  desirable,  m  that  it 
favours  discharge  bv  capillarity.     A  charcoal  poultice,  con- 
sisting of  dry  powdered  charcoal  between  layers  of  lint,  is 
emploved  bv  some  surgeons  for  offensive  wounds,  and  we 
have  occasionallv  found  it  of  value.     A  strong  faecal  odour 
suggests  the  formation  of  a  faecal  fistula,  and,  if  the  suspicion 
is  confirmed,  it  may  be  taken  as  an  indication  for  the  suspen- 
sion of  aperients  bv  the  mouth  and  the  removal  of  all  rubber 
drainage  tubes.     Frequent   dressings  will  be  required  and, 
after  removal  of  the   tubes,   the   wound   must   be  lightl>- 
packed  with  gauze  each  time  it  is  dressed,  great  care  being 
taken  to  keep  the  skin  opening  free,  and  not  to  dam  back 
the    discharge,    ..r    .eUulitis   ..1     the   abdominal  wall   may 

Value  of  sera  and  vaccincs.-^l\K  variable  results  obtained 
from  the  use  of  sera  in  -a^-^  <'f  pt-ritonitis  is  only  to  be 
expected  owing  to  the   acuteness  of  the  disease,   for  the 
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curative  value  t)f  a  serum  depends  upon  its  specificity  and 
its  use  early  in  the  illness,  whereas  in  peritonitis  the  nature 
of  the  infection  can  only  be  accurately  determined  by  cultural 
methods,  and  stock  sera  have  to  be  employed. 

We  have  seen  good  results  from  the  tise  of  anti-colon 
scrum,  and  have  administered  it  du»ing  the  operation  into 
the  pectoral  muscle,  and  again,  once  or  twice  during  the 
first  twenty-four  hours  in  doses  of  25  c.c.  Anti-strepto- 
coccus sera  may  also  have  a  favourable  effect,  and  we  have 
seen  good  results  obtained  where  anti-colon  and  anti- 
streptococcus  serum  were  both  administered.  A  weak 
point  in  the  use  of  these  sera  lies  in  the  fact  that  they  are 
all  anti-bacterial  rather  than  anti-toxic. 

Vaccines,  if  they  can  be  rapidly  prepared  from  the 
patient's  own  organism,  are  unquestionably  of  \alue,  and 
even  stock  vaccines  yield  good  results.  We  consider  that 
the  disturbance  of  the  operation  is  equivalent  to  an  auto- 
inoculation,  and  therefore  we  do  not  use  vaccines  at  the  time 
of  the  operation.  The  initial  dose,  given  not  less  than  forty- 
eight  hours  after  a  severe  operation,  may  be  from  a  stock 
\accine,  and  it  is  best  followed  b\-  treatment  with  an  auto- 
genous preparation,  but  in  any  case  the  first  dose  should  be 
small.  The  clinical  aspect  of  the  case  affords  a  sufticiently 
accurate  criterion  as  to  the  correct  dosage  without  control 
by  blood  examination. 

Routine  inoculation  of  a  culture  tube  from  the  fluid 
exudate,  and  from  the  area  of  most  severe  infection,  at  the 
time  of  operation,  affords  scientific  basis  f(jr  treatment  by  sera 
and  vaccines,  for  thus  the  organisms  can  be  identified  and 
the  preparation  of  a  vaccine  can  be  proceeded  with  if 
required.  Much  the  best  results  from  vaccine  treatment 
are  seen  in  cases  where  there  is  a  phlegmonous  or  iilcerative 
condition  of  the  abdominal  wall  around  the  wimnd,  but  this 
is  partly  explained  by  the  visible  nature  of  the  infection, 
where  the  process  of  repair  can  be  watched  from  day  t(j 
dny.  On  several  occasions  we  have  seen  most  offensive 
wounds  become  sweet  and  healthv  within  foriy-eight  hours 
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of  inoculation,  and  it  is  possible  that  equally  rapid  changes 
may  take  place  within  the  hidden  peritoneal  cavity. 

Pneumococcal  Peritonitis 
Etiology  and  Pathology.— This  form  of  peritoneal  infec- 
tion is  far  more  common  among  children  than  adults,  and 
this  may  be  said  of  many  other  pneumococcal  infections. 
Cases  have  been  recorded   in  infants    as  yoimg  as    three 
months.     It  may  be  described  as  primary,  or  secondary, 
peritonitis  ;    in  the  former  the  infectitm  is  by  the  blood 
stream,  and  the  point  of  entry  of  the  organism  is  assumed 
to  be  a  free  mucous  surface,  such  as  the  throat,  or  it  arises 
after  a  definite  localised  pneumococcal  disease  such  as  pneu- 
monia ;    in  secondary  pneumococcal  peritonitis  the  infec- 
tion spreads  directly  from  some  viscus,  such  as  the  stomach, 
intestine,  appendix,  or  Fallopian  tube,  or,  in  rarer  cases, 
through  the  diaphragm  from  disease  of  the  pleura.     Of  these 
primary  lesions,  there  is  no  doubt  that  salpingitis  is  the 
most    common,   and   it   is   generally   recognised   that   the 
disease  is  twice  as  frequent  in  girls  as  in  boys  ;    vulvo- 
vaginitis is  known  to  be  due  to  the  pneumococcus  in  many 
cases  in  children,  and  the  possibihty  of  infection  extending 
tt)  the  peritoneum  is  obvious,  though  the  greater  proportion 
(>f  cases  treated  for  pneumococcal  peritonitis  do  not  exhibit 
an  active  vaginal  discharge.     Pneumococcal  peritonitis  may 
also  occur  as  one  lesion  m  a  polyserositis.      Peritonitis  due 
to  the  pneumococcus  may  be  local  or  diffuse,  and  the  re- 
spective incidence  of   these  two  forms  is  about  equal.     In 
the  former  case  a  well  localised  abscess  may  be  met  with 
anywhere  in  the  peritoneal  cavity,  though  most  often  it  is 
situated  in  the  pelvis,  a  fact  which  suggests  a  tubal  infection. 
The  pus  is  more  or  less  characteristic,  and  possesses  a  greenish 
colour,    with    no    odour.     In    diffuse    pneumococcal    peri- 
tonitis  the   exudate   is   abundant,  but   consists   largely  of 
fibrin  which  nia>   be  found  plastered  o\er  the  intestine  in 
large  sheets. 
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Annand  and  Bowen  investigated  thirty  cases  of  pneumo- 
coccal jjeritonitis  occurring  in  children,  and  found  a  primary 
focus  in  the  lungs  in  twenty-two  cases ;  in  the  remaining  eight 
the  infection  was  accounted  for  by  sore  throat  (2),  otitis 
media  (3).  inter-muscular  abscess,  not  of  bony  origin 
(2),  inflammati(m  of  the  umbilicus  following  detachment, 
of  the  cord,  (l). 

Symptoms- — It  cannot  be  said  that  there  are  any  clinical 
symptoms  which  are  peculiar  to  this  type  of  peritoneal 
infection.  Some  authors  recognise  three  types  of  the  disease, 
viz. — 

(i)  With  sudden  onset,  resembling  appendicular  peri- 
tonitis. 

(2)  Typhoidal  type,  with  gradual  onset. 

(3)  Resembling  tuberculous  perit<mitis,  with  fever, 
abdominal  pain,  irregularity  of  the  bowels,  and  possibly, 
vomiting,  often  ending  in  the  formati(m  of  a  '.realised 
abscess.  In  our  experience  v(miiting  is  not  a  marked 
feature  of  these  cases  ;  where  the  onset  of  the  illness  is 
sudden,  vomiting  usually  occurs,  but  it  may  cease  for 
several  days  while  the  abdominal  pain  progresses.  The 
degree  of  abdominal  puin  is  very  variable  ;  it  is  often 
paroxysmal,  and  may  be  referred  to  any  region  of  the 
abdomen,  bui  there  is  no  doubt  that  the  right  iliac  fossa 
is  a  ct)mmon  site.  Fever  is  almost  alwa\s  present,  but  the 
temperature  rarelj'  rises  above  103°  F.  Deliriimi  is  seen  in 
severe  primary  infections.  C(mstipation  may  be  present, 
but  in  many  cases  the  bowels  continue  to  act  naturallv  for 
se\eral  days  after  the  onset  of  abdominal  pain.  In  very 
few  cases  are  there  symptoms  of  disease  above  the  diaphragm 
coincident  with  the  abdominal  illness.  Evidence  of  vaginal 
discharge  is  met  with  in  a  few  cases. 

Phjrsical  signs. — These  are  those  commo.  y  met  with 
in  peritonitis,  and  they  may  be  local  or  general.  The 
patient  with  diffuse  infecticm  usually  looks  very  ill,  and, 
in  children  at  any  rate,  a  hippocratic  facies  with  Hushed 
cheeks  may  be  present.     The  tongue  remains  moist  longer 
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than  in  infection  by  the  bacillus  colt.  The  abdomen  is 
distended,  and  there  is  dulness  in  the  flanks,  with  evidence 
of  abundant  peritoneal  exudate.  Examination  of  the  chest 
does  not  often  reveal  evidence  of  active,  or  recently  cured, 
disease.  Occasionally  peristalsis  can  be  heard  in  spite 
of  the  diffuse  peritoneal  infection.  If  a  vaginal  discharge 
be  found,  very  careful  examination  of  films  from  the  pus 
may  show  a  gram-positive  organism  resembling  the  pneu- 
mococcus,  but  this  must  not  be  taken  as  conclusive  evidence 
that  the  peritoneal  lesion  is  pneumococcal,  for  in  some 
described  cases  of  pneumococcal  peritonitis  with  co-existing 
vulvo-vaginitis  the  organism  present  in  the  vaginal  dis- 
charge has  resembled  the  gonococcus  rather  than  the  pneu- 
mococcus.  Herpes  labialis  is  occasionally  present.  Pelvic 
examination  may  point  to  disease  of  the  Fallopian  tubes. 

Diagnosis.— Unless  the  history  of  the  case  reveals  a 
recent  pneumonia  or  pleurisy,  the  diagnosis  of  pneumococcal 
peritonitis  is  always  difficult.  At  least  half  the  cases  that 
we  have  seen  have  been  diagnosed  as  appendicitis,  but  a 
true  pneumococcal  appendicitis  is  very  rare.  The  reason 
is  that  whilst  there  is  often  diffuse  abdominal  rigidity,  the 
pain  may  be  referred  to  the  right  iliac  fossa,  and  the  tender- 
ness on  palpation  is  then  usually  right-sided.  We  have 
referred  above  to  the  presence  of  vaginal  discharge,  and, 
though  this  sht)uld  always  be  inquired  into  in  the  case  of 
female  patients,  its  relation  to  the  peritoneal  infection 
must  be  interpreted  with  caution.  The  typhoidal  type  of 
pneumotoccal  peritonitis  is  not  very  common,  and  it  is 
characterised  bj-  some  degree  of  delirium  and  persistent 
fever  ;  in  differentiating  between  it  and  enteric  fever  the 
patient's  skin  must  be  searched  for  spots,  and  the  serum 
reaction  should  be  examined  ;  the  slow  pulse  and  en- 
larged spleen  of  true  typhoid  are  not  present.  As  regards 
that  form  of  pneumococcal  infection  which  resembles 
tuberculous  peritonitis,  there  may  be  considerable  per- 
plexitv,  and  the  need  for  surgical  treatment  is  not  clear 
until  there  is  a  localised  abscess  ;   some  of  these  abscesses, 
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if  left  t<i  natiin-,  ri-arh  the  abdominal  wall  and  disi  har^e. 
leading  to  the  formation  of  a  hstula,  which  is  stated  to  Ik- 
present  more  often  at  the  umbilicus  than  elsewhere.  In  tht- 
case  of  localised  pneumococcal  jH-ritonitis,  it  is  not  to  bf 
expected  that  an  accurate  diagnosis  can  be  made  before 
operation,  though  it  may  be  susjx'cted  in  cases  where  the 
abscess  is  situated  at  some  distance  from  the  right  iliai 
fossa,  and  there  is  a  histor\-  pointing  to  rt-cent  pulmonar\- 
disease.  The  abdominal  infection  usualK-  arises  shortlv 
after  all  signs  of  disease  of  the  lungs  and  pleura'  ha\e  dis- 
appeared. At  operation  the  diagnosis  ma\'  be  made  from 
the  character  of  the  pus  and  from  the  presence  of  large 
quantities  of  oagulated  tibrin,  especially  if  no  gross 
visceral  lesion  cai<  be  discovered. 

Prognosis. — Diffuse  pneumococcal  peritonitis  has  a  high 
mortality,  which  maj-  be  accounted  for  partly  by  the  fact 
that  the  majority-  of  the  patients  are  \«iung  children,  and 
partly  also  because  the  uncertain  symptoms  do  not  suggest 
the  immediate  need  for  surgical  treatment.  Local  pneu- 
mococcal peritonitis  may  mean  an  infection  which  has  been 
locaHsed  from  the  first,  or  it  may  mean  that  a  diffuse  in- 
fection has  been  resisted  by  the  patient  and  the  damage 
limited  to  one  area  of  the  peritoneal  cavity.  In  either 
case,  when  once  the  abscess  has  been  drained  the  outlook 
is  favourable. 

Treatment. — Localised  abscesses  must  be  opened  and 
drained.  In  widespread  lesions  surgical  intervention  should 
be  directed  t(Avards  the  reuKjval  of  the  thud  exudate,  the 
search  for  a  primar\-  focus  of  disease,  and  such  drainage;  as 
appears  to  be  called  for.  If  the  exudate  has  the  cha- 
racteristics of  pneumococcal  peritonitis,  not  too  much  time 
should  be  spent  in  searching  for  a  primary  focus,  but  it  is 
wise  to  examine  the  appendix,  and,  in  female  patients,  th.- 
Fallopian  tubes.  The  former  nearly  always  exhibits  in- 
flammation of  its  peritoneal  coat,  and  may  be  so  plastered 
with  fibrin  that  it  falls  under  suspicion  :  if  it  is  removed 
and  its  lumen  opened,  the  mucosa  will  usually  be  found  to 
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bt-  htalthy.  and  no  ureat  harm  will  bt-  dont',  but  the  diafjnc^sis 
tif  pneuin.K(Hial  jn-ritonitis  will  W  strrnKthened.  In  tlu- 
tasf  of  tht'  tub«'s,  however,  removal  should  not  b«-  carried 
out  unless  it  is  lertain  that  they  are  diseased.  The  most 
suitable  imisicm  in  these  rases  is  one  which  passes  through 
the  lower  part  of  the  ri^ht  rectus  muscle,  for  thus  the  appendix 
and  the  pelvic  organs  (an  be  examined  ;  if  m.  primary 
lesion  is  discovered  in  the  lower  abdomen,  and  the  ch.'-acter 
,,f  the  exudate  strongly  sugnests  infectiim  by  tl  >neu- 
mococcus,  it  is  rarely  worth  while  prolon^jinj,'  the  operation 
to  search  the  vipixr  abdomen,  but  it  must  be  remembered 
that  a  similar  hbrinous  exudate  may  be  met  with  in  cases 
of  leaking  gastric  and  duodenal  ulcer,  and  therefore  in  some 
doubtful  cases  further  exploration  is  called  for.  The  fluid 
exudate  should  be  removed  by  dry  sponging,  but  the 
fibrinous  sheets  are  best  left  alone  for  the  reasons  which 
we  have  ;ilready  stated.  In  most  cases  a  drainage  tube  may 
be  introduced  "into  the  pelvis  with  advantage  ;  the  rest  of 
the  incision  sh«)uld  be  closed 

It  must  be  admitted  that  the  value  of  operation  m  diffuse 
pneumococcal  jH-ritonitis  lies  principally  in  the  direction 
of  accurat"  diagnosis,  but  it  d<.es  enable  infective  exudate 
to  be  reiiKjved  and  affords  drainage  of  the  c>.\!l:.  In  all 
suspected  cases  some  of  the  exudate  should  be  preserved 
for  the  preparation  of  microscopic  films,  and.  if  possible, 

of  cultures. 

After  Treatment.— This  does  not  difter  riaterially  from 
that  of  other  forms  of  peritonitis;  the  Fowler  positi.m 
and  rectal  saline  are  important,  and  since  we  are  dealing 
with  a  specific  organism  this  disease  ought  to  be  amenable 
to  vaccine  treatment.  Recent  successes  appear  to  show 
that  such  is  the  case,  and  a  dose  of  vaccine  may  well  be 
yiven  forty-eight  hours  after  the  operation  ;  there  seems  no 
doubt  that  the  best  results  are  to  be  obtained  by  the  use 
<,f  autogenous  inoculation,  but  if  this  is  not  possible  a  stock 
vaccine  may  be  u^^'d.  If  the  patient  does  not  survive 
for   forty-eight   hours  after    the   operation,   there   is  Uttle 
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probability  that  immediate  in'  iilati.m  Aoiild  have  b«'pn  of 
value,  and  indeed  it  is  probab.."  that  in  som.'  cases  at  any 
rate,  the  aiito-inoculation  caiisi-d  bv  tlu-  op«Tative  inter- 
ference determines  the  fatal  issti,-,  but  this  is  a  danger 
which  cannot  be  estimated  before  oix-ration. 


Diffuse  Gonococcal  Peritonitis 
Etiology  and  Pathology.-This  is  .mdoubtedlv  a  rare 
dist-ase  m  so  far  as  ^.'neral  jH-ritonitis  is  concerned".  th.,uKh 
mflammation  of  the  jM-lvic  |>eritoneum  is  probably  du 
solely  to  this  organism  m  a  K.H)d  many  cases.  There  are 
obvious  difficulties  in  establishing  the  aiagnosis  of  uncom- 
plicated gonocMcal  peritonitis,  not  the  least  of  whi»h  is  , 
bacteriological  one.  for  the  g,m.«occus  is  a  difficult  organism 
to  c»ltn-|.te  and  reliance  should  not   be  placed  absolutely 

•.'re  l^eS'^ITf  .K  I""  P''''P:"-='»'""^-  '^'"t  all  authorities 
a  e  agreed  that  the  d.scoyery  in  the  films  of  an  intra-cellular 
diplococcus  which  IS  decolorised  by  (Jram's  stain  is  sufficient 
prc^f  that  the  organism  in  question  is  the  gonococcus  of 
Neisser.  but  if  the  organism  is  seen  both  in  the  cells  of  the 
tissue  and  in  the  leucocytes,  then  it  may  be  regarded  as  the 
gonococcus      This  mvestigation  requires  more  tissue  than  is 

ertam  of  the  diagnosis,  attempt,  should  be  made  to  grow 
the  o-gan.sm  outs.de  the  b<Kly.  and  the  best  medium  is 
agar  to  which  a  drop  of  fresh  human  blood  is  added 

♦h/p  «''"'''  "^  i"^''**""  *'  *'''■""«*'  *^''  abdominal  ostia  of 
he  Fallopian  tubes  in  fen.ales  ;  it  is  possible  that  in  males 
the  infection  may  o.cur  by  extension  from  the  lymphatics 
of  the  spermatic  cord,  but  gonococcal  peritonitis  in  the  male 
must  be  regarded  as  a  very  rare  eyent.  The  changes  which 
the  gonococcus  caiises  -n  the  Fallopian  tubes  are  well  known, 
and  the  les  on  is  due  to  an  ascending  endometritis  which 
mits  turn.  ,s  secondary  to  a  g.morrh,».al  vaginitis.  The 
determmmg  factor  m  thi.  ascending  infection  is  not 
accurately  ascertained,  but  it  probably  depends  on  sexual 
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intercourse,  or  the  use  of  forcible  injections  during  the 
existence  of  vaf^initis.  Infection  of  the  peritoneum  is 
apparentlv  ni(.st  likelv  to  occur  shortly  after  menstruation 
„r  parturition,  but  there  is  no  proof  that  a  mixed  bacterial 
infection  is  required.  . 

The    experiments    ol    Wertheim    in    1891    conclusively 
pr.)Ned  the  pover  of  the  gonococcus  to  produce  peritonitis 
in  guinea-pigs   and  white  mice.     He  introduced  into  the 
peritoneal  cavitN"  a  pure  culture  of  the  gonococcus,  grown 
on  blood  agar,  together  with  a  non-absorbable  substance, 
namely,  nutrient  agar.     An  acute  circumscribed  sero-puru- 
lent  pCTitnnitis  resulted,  and  he  demonstrated  the  presence 
„f  gonococci  in  the  pus  on  the  serosa,  in  the  subserous  coat, 
and   between   the   muscle  bundles   of   the   intestine.    The 
organism  Nvas  recovered  from  this  exudate  in  pure  cultiure. 
and  he  cNen  went  so  far  as  to  inoculate  the  human  urethra 
with  it    and  produced  a  specific  anterior  urethritis.    The 
changes  seen  in  the  human  peritoneum  in  gonococcal  in- 
fections may  be  very  slight,  but  as  a  rule  there  is  deep 
injection  of  the  serous  coat  of  the  bowel  and  a  deposit  of 
N-ellow  fibrin.     This  sticky  fibrinous  exudate  may  be  almost 
universal    and  in  extreme  cases  the   under  siurface  of  the 
liN-er  ma>-  be  covered  with  a  fibrinous  sheet,  the  mtestinal 
coils  nia>-  be  plastered  over  in  a  similar  manner,  and  there 
may  be  no  area  which  suggests  a  primary  focus  of  disease. 
\nv  large  quantity  of  fluid  exudate  is  rare,  and  there  may 
be  "none  at  all.    The  FaUopian  tubes  are  usually  coated 
with  fibrin,  their  >erous  coat  is  inflamed,  but  there  may  be 
nothing  to  p<.int  to  their  being  the  source  of  infection  until 
pus  IS  expressed  from  the  ostia.     It  is  almost  invanably 
a  bilateral  infection,  but  there  may  be  no  pelvic  adhesions, 
und  the  abdominal  ostia  are  usually  quite  free. 

Gonoci)Ccal  infection  of  the  peritoneum  may,  of  course, 
lead  to  the  formation  of  locaUsed  abscesses,  but  these  are 
ahnost  always  in  the  pehis,  and  will  be  considered  in  deabng 
with  disease  of  the  female  genitaha. 

Symptoms.--Sinre    this    disease   may   be    met    with    m 
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unmarried  women,  tho  ananinesis  must   be  accepted   with 
caution.     The  patient  alwa\s  complains  of  abdominal  pain 
but   Its  situation   is   \a-iaL.le   and   may  not  be   truthfully 
stated;    we  have  l-n  ;^vn  ,„  ,„.,   ,-as.;  at  least,  where,  before 
operation,  the  pati-  it  M,.,ted  .!.;u  j  un  and  tenderness  were 
present  only  in  the     .,,  .,•  i.bdoMu      whereas  after  its  pelvic 
origm  had  been  dis,.A.icrI  Lv  op,..ation.  she  admitted  that 
her  statements   were  made   uj   divert   attention   from   the 
generative  organs.     The  pain  is  usually  of  sudden  onset 
and  may  be  most  acute  in  any  region  of  the  abdomen,  often 
the  right  ihac  lossa,  but  in  many  cases  the  pain  diminishes 
although  the  infection  pfogresses  ;    it  is  often  severe  and 
colicky  at  the  onset,  but  this  may  give  place  to  a  dull 
aching  pain,  frequently  felt  in  the  back  as  well  as  the  abdom'^n 
Constipation   is  the   rule,  but  vomiting  is  of  very  variable 
degree,  and  may  cease  soon  after  the  acute  onset  of  the 
Illness.     If  vomiting  persists  it  rarely  becomes  more  than 
bihous,  and  the  x omit  does  not  become  dark  brown  or  verv 
offensive;     nausea   is   nearh-   alwavs   present   even    when 
vomiting  IS  absent.     Hiccoush  may  be  noted.     Pain  in  the 
lower  abdomen  on  micturition  is  not  uncommon.     Speaking 
generally,  the  symptoms  of  gonococcal  peritonitis   are  of 
^•arlable  degree,  but  they  aic  not,  as  a  rule,  very  severe, 
and  the  temperature,  if  raised,  is  rarelv  above  102°  F 

Physical  Si8:ns.-In  this   connection  the  most  notice- 
able feature  of  acute  gonococcal  peritonitis  is  the  disparity 
between  the  constitutional  signs  and  the  objective  evidence 
of  acute  abdominal  disease.     Although  there  is  not  much 
initial  shock,  the  patient  mav  look  very  ill ;    the  face  is 
rather  drawn    and  the  ejes  sunken;    the  cheeks  may  be 
flushed  and  there  may  be  a  good  deal  of  restlessness.     The 
dorsal  decub.tis  is  commonly  adopted,  and  the  thighs  are 
flexed  on  the  abdomen.     The  tongue  is  thickly  coated,  but 
the  breath  is  not  very  offen.;^-e.    Respirations  are  somewhat 
quickened.    A  leucocytosis  of  about  20,000  is  usuallv  present 
Abdominal    Physical   Sisns.-Distcnsion    is    "of    shght 
^ogiee,    and    .ome     ani..unt    of     respiratory    excursion    is 
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preserved.     Careful  palpation  of  the  abdomen  often  reveak 
voluntary   rather   than   reflex   rigidity,   and   this   may   be 
present  in  any  region  of  the  abdominal  wall.     Some  degree 
of  tenderness  is  always  present,  but  this  is  very  variable  in 
its  localisation  ;    deep  tenderness  or  resistance  is  not  ver\- 
noticeable,  but  the  patient  usually  resents  firm  pressure. 
There  may  be   some  areas  of   dulness  on  percussion,  but 
dulness  in  the  flanks  is  not  often    observed  ;    percussion 
dulness  above  the  level  of  the  pubes  in  the  middle  line  is 
fairly  often  met  with,  but,  since  this  form  of  peritonitis 
is  commonly  associated  with  dysuria,  a  catheter  should  be 
passed  to  make  sure  that  the  bladder  is  empty.     Audible 
peristalsis  may  be  present  over  some  part  of  the  abdomen. 

Rectal  £.vflmJMfl/ion.— Although  this  usually  affords  no 
definite  clue  to  the  diagnosis,  yet  in  some  cases  a  doughy 
resistance  may  be  felt  in  Douglas's  pouch  and  the  presence 
of  tenderness  should  be  noted. 

Vaginal  Examination.— Where  gonococcal  infection  is 
suspected,  a  very  careful  examination  should  be  made  first 
to  ascertain  the  presence  or  absence  of  vaginal  discharge, 
and,  if  present,  to  obtait'  films  for  microscopy,  and  sectmdly 
to  ascertain  the  state  of  the  hymen.  Complete  examination 
of  the  vagina  may  well  be  postponed  till  the  patient  is  under 
an  anaisthetic. 

Diagnosis.— This  is  usually  rather  uncertain,  owing  to 
the  frequency  with  which  the  patient  endea\'(nirs  to  mislead 
and  to  divert  attention  from  the  pelvis.  Any  attack  of 
acute  abdominal  pain  with  severe  constitutional  sNiiiptoms 
coming  on  shortly  after  menstruation  or  parttirition  is 
suggestive  of  peritonitis  arising  from  the  pelvic  organs, 
and  if  a  history  of  recent  exposure  to  gonorrhreal  infection 
be  obtained  the  diagnosis  may  be  made  with  some  con- 
fidence. Vaginal  discharge  may  not  be  at  all  obvious,  and 
in  some  cases,  doubtless,  it  is  overlooked  b\-  the  patient  : 
but  even  the  discovery  of  a  discharge  containing  the  gono- 
coccus  must  be  regarded  as  incomplete  evidence,  and  the 
tncst  noticeable  feature  is  the  lack  of  signs  in  the  abdomen 
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to  correspoi  I  with  the  patient's  constitutioi;  I  disturbance  ; 
there  is  evidence  of  peritonitis,  but  not  often  of  a  severe 
infection.  Appendicitis  may  be  simulated,  and  also  sub- 
acute gastric  perforation,  but,  if  a  true  history  can  be  obtained, 
it  will  usually  point  to  the  existence  of  a  chronic  or  latent 
vaginitis  (and  endometritis),  with  some  alteration  in  the 
amount  of  the  discharge  as  the  result  of  recent  coitus.  Ven' 
rarely  does  peritonitis  arise  during  a  'first  infection  with 
the  gonococcus. 

Treatment.— The   prognosis    in    these  cases  of   diffuse 
gonoc(xcal  peritonitis   is   usually  good,   and  it  is   a  little 
doubtful  if  they  are  much  benefited  by  immediate  operation. 
There   seems    to    be    comparatively   httle    tendency    for   a 
sect)ndar\-  infection  from  the  bowel  to  ensue,  and  this  may 
partly  be  e.xplained   by  the  abundance   of  the   protective 
fibrin  which  is  thrown  out  over  the  serous  surfaces  ;   there 
is  also  little  tendency  for  these  fibrinous  sheets  to  form 
permanent  adhesions.     Such  cases,  if  left  to  nature,  prohably 
recover,  and  merely  exhibit  the  signs  of  chronic  salpingitis 
which  can  be  dealt  with  during  a  quiescent  interval.     Imme- 
diate coeliotomy  has,  however,  owing  to  the  uncertainty 
of  diagnosis,  been  performed  in  a  number  of  cases,  and  the 
results  are  \ery  favourable  in  pure  gonococcal  infections. 
When  the  diagnosis  has  been  made,  or  confirmed,  at  the 
operation,  attention  should  be  directed  to  the  Fallopian 
tubes,  and  these  should  be  removed,  provided  that  pus  can 
be  expressed  from  the  abdominal  ostia.     The  ovaries  should 
be  left,  and  no  effort  should  be  made  to  remove  the  fibrinous 
plaques,    which    may    be    numerous.     Any    fluid    exudate 
should  be  removed  by  dry  sponging,  and  in  most  cases  the 
abdominal  cavity  may  be  closed  without  drainage.     Further 
than  this  the  treatment  is  that  of  peritonitis  as  already 
described. 


Puerperal  Peritonitis 

Etiology.—Fortunatcly,  at  the  present  day,   peritonitis 
J         lollcnving  childbirth  is  not  common.     It  is  a  particularly 
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fatal  peritoneal  disease  since  the  common  causative  ■  ,ani>in 
is  the  streptococcus  pyogenes.  Such  an  infection  ma\-  f<)ll(  <\\ 
ruptures  or  tears  of  the  genital  passages  during  labom ,  or 
these  may  be  caused  by  the  introduction  of  an  instrument 
to  produce  criminal  abortion  ;  in  either  case  the  infection 
may  be  limited  to  the  pelvis,  but  general  peritonitis  is 
particularly  likely  to  follow  a  pure  streptococcal  infection, 
against  which  the  peritoneum  has  Aer\-  low  powers  of  re- 
sistance. The  disease  may  extend  directl\-  from  the  infected 
genital  passages,  or  by  the  lymphatics,  and  there  may  be 
staphylococci,  or  gonococci,  as  well  as  streptococci  present. 

Symptoms.— The  onset  may  be  sudden  and  marked  by 
a  rigor.  There  is  always  evidence  of  severe  to.xaemia  with 
high  temperature,  and  often  delirium.  The  degree  of 
abdominal  pain  is  variable  ;  vomiting  is  not  very  marked. 
As  regards  the  bowels,  a  septic  diarrhfja  is  usually  seen 
rather  than  constipation.  The  lochia  are  usually  offensive 
and  altered  in  amount.  The  breasts  may  stop  lactating. 
Complications  of  a  pyaemic  character  are  common  if  the 
patient  survives  long  enough,  and  pericarditis,  empyema, 
and  infective  arthritis  are  met  with. 

Physical  Signs. — These  resemble  those  met  with  in 
the  severest  forms  of  perforative  peritonitis,  together  with 
those  of  recent  pregnancy.  The  breasts  should  be  examined 
for  evidence  of  pigmentation  and  lactation,  and  the  linea 
alba  may  exhibit  pigmentation.  In  cases  where  no  history 
of  recent  pregnancy  is  obtained,  the  routine  examination 
of  the  vagina  may  reveal  changes  due  to  the  puerperal  state, 
and  also  local  injury  to  the  genital  passages.  Rectal  ex- 
amination causes  much  pain,  and  pehic  tenderness  is  a 
marked  feature  of  these  cases.  As  regards  the  abdomen, 
distension  is  usually  considerable  •  tenderness  and  rigidity, 
localised  or  diffuse,  are  present,  and  there  is  often  dulness 
in  the  flanks  due  to  free  peritoneal  fluid. 

Diagnosis. — When  it  is  known  that  the  patient  has 
recently  been  delivered  of  a  child,  or  abortion  has  taken 
place,  the  diagnosis  may  be  quite  clear,  but  in  other  cases 
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no  such  history  may  be  obtainable,  and  the  physician  depends 
for  his  diagnosis  on  the  objective  phenomena.  The  signs  of 
IHjritonitis  are  usually  clear,  and  the  presence  of  an  offensive 
lochial  discharge  may  suggest  the  source  of  infection.  A 
routine  examination  of  the  patient's  chest,  vagina  and 
rectum  in  most  cases  reveals  evidence  of  recent  pregnancy, 
even  where  the  history  of  the  case  is  misleading,  and  especial 
caution  must  be  adopted  owing  to  the  possibility  of  the  case 
being  primarily  one  of  criminal  abortion. 

Treatment. — The  prognosis  in   puerptral    peritonitis  is 
very  grave,  largely  owing  to  the  fact  tiiat  most  cases  are 
due  to  streptococcal  infection.     It  should  be  remembered 
that  this  form  of  peritonitis  comes  under  the  heading  of 
"  puerperal  fever,"  and  is  therefore  a  notifiable  disease  in 
this  country.     Immediate  operative  interference  gives  the 
patient  her  only  chance  ui  recover^-,  and  the  abdomen  must 
be  opened  freely  so  that  the  path  of  infection  is  fully  exposed. 
Injury-  to  the  uterus  and  genital  passages  must,  if  possible, 
be  repaired,  but  where  the  uterus  is  grossl\-  infected,  and 
possibly  perforated,  hysterectomy  may  be  called  for.     In 
any  case  the  (jperator  must  aim  at  preventing  re-infection 
of  the  peritoneal  cavity,  he  must  remove  infective  fluid, 
and  provide  adequate  drainage,  both  abdominal  and  vaginal. 
Dudgeon  and  Sargent  state  that  saline  irrigation  does  good 
in  streptococcal  peritonitis,   and,   if  the  organism  can  be 
identified  at  the  operation  by  films  or  cultures,  serum  or 
vaccines  may  be  given  a  trial.     In  the  event  of  criminal 
abortion  being  suspected  the  medical  attendant  must  not 
lose   sight   of  his   legal  responsibilities.     Jf   the   peritoneal 
disease  is  recovered  from,  complications  of  a  pysemic  nature, 
such  as  we   have  mentioned  above,   nuist   be   treated  by 
prompt  surgical  measures. 

After  Treatment. — Large  quantities  of  .saline  are 
usually  required,  owing  to  the  condition  of  shock  and 
toxamia  present,  and,  in  addition  to  the  general  principles 
of  treatment,  we  believe  that  the  best  results  are  to  be 
obtained  by  vaccination,  if  the  patient  survives  for  the  first 
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forty-eight    hours.     The    viucinc    should,    if    possible,    be 
autogenous,  and  the  initial  dose  should  be  small. 


i! 

i! 


Acute  Local  Peritonitis 

Acute  local  peritonitis  may  be  suppurative  or  non- 
suppurative, and  the  latter  form  is  very  common  inasmuch 
as  every  case  of  appendicitis,  or  salpingitis,  in  which  the 
infection  reaches  the  serous  coat  of  the  organ,  becomes  one 
of  acute  local  peritonitis.  Acute  localised  suppurative 
peritonitis  will  be  fully  considered  in  so  far  as  it  depends 
upon  appendicitis,  but  there  are  many  other  causes  for 
locaHsed  suppuration  in  the  abdomen,  and  there  are  also 
many  situations  other  than  the  right  iliac  fossa  where  pus 
is  hkely  to  be  encysted.  We  propose  now  to  deal  with 
such  locahsed  abscesses  from  the  point  of  view  of  their 
causation  and  their  anatomy. 

A  bacteriological  classification  of  localised  abdominal 
abscesses  is  hardly  possible,  for,  whatever  the  organism,  the 
symptoms  are  usuall\-  those  due  to  an  inflammatory  swelling 
in  the  abdomen,  and  the  physical  signs  are  mainK  dependent 
on  the  situation  of  the  abscess,  and  its  relation  to  surrounding 
organs,  and  they  are  usually  classified  accordingly. 


Sub-phienic  Abscess 

These  abscesses  are  divided  into  two  classes  according 
to  whether  they  contain  gas  or  not  ;  the  gas-containing 
abscoss  is  usually  termed  subphrenic  pyopneumothorax,  and 
the  non-gaseous  form  is  sometimes  called  sub-phrenic 
empyema.  It  is  difiicult  to  form  a  definite  opinion  as  to  the 
relative  frequency  of  the  two  conditions,  as  in  many  of  the 
published  statistics  no  attempt  is  made  to  differentiate 
between  them  ;  out  of  seventy-three  cases  secondary  to 
appendicitis  Elsberg  found  that  only  fifteen  per  cent,  were 
gaseous,  but  it  is  probable  that  the  percentujc  of  gas-con- 
taining abscesses  would  be  considerably  higher  in  cases 
secondary  lo  gastrit    or  duodenal  perforations.     Clinically, 
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WO  believe  that  there  can  be  no  question  as  to  the  over- 
whelming preponderance  of  the  non-gase(ius  over  the  gaseous 
lorms ;  in  our  own  experience  we  have  only  once  en- 
countered a  frank  instance  of  sub-phrenic  pyopneumo- 
thorax, though  we  have  seen  many  cases  of  sub-phrenic 
empyema. 

Etiology-  iub-phrenic  abscesses  are  almost  invariably 
secondary  to  some  septic  focus  situated  within  the  abdomen, 
and   the  majority  of  them  are  consequent  on  gastric  or 
<luodenal  perforations,  on  appendicitis,  or  on  suppuration 
in  or  around  the  liver  ;   illustrative  of  this  are  the  statistics 
of  Leith,  who  found  that  out  of  212  cases,  74  were  secondarj- 
to  gastric  ulcer,  j;  to  disease  of  the  liver,  and  20  to  appendi- 
citis.    The  affections  of  the  hver  which  may  be  complicated 
b\-  this  conditi<m  are  cholangitis,  cholecystitis,  pj-lephlebitis, 
suppurative  hydatid  disease  and  actinomycosis.     As  regards 
gastric  and  duodenal  ulcer,  subphrenic  infection  may  arise 
apart  from  an\-  gross  perforation,  and  it  is  worth  remenibering 
that  malignant  ulcers,  as  well  as  simple  ones,  are  hable  to 
this  c()mph  -ation.     Less  common  primary  causes  are  pan- 
creatitis,  pericolitis,    salpingitis,    suppurative    lienitis,   and 
retroperitoneal    suppuration    arising    in    connection    with 
disease  of  the  kidneys,  the  spine,  the  ribs,  or  the  ihac  bones. 
The  sub-phrenic   space    is  occasionally  infected    from    an 
empycina  above  the  diaphragm,  but  it  is  noteworthy  that 
the   converse   route  of   infection,   j.c.  from  peritoneum   to 
pleura,  is  by  far  the  more  common  one  ;   v\  some  cases  in- 
fection is  due  to  exploration  by  a  needle  which  traverses 
the  sub-phrenic  space  before  reaching  the  empyema.  Trauma, 
usually  by  a  stab  or  a  bullet  wound,  is  sometimes  respon- 
sible for  sub-phrenic  abscess.     Finally,  when  no   primary 
cause   for  sub-phrenic   abscess   can  be   found,  it   is  called 
idiopathic. 

Any  of  these  conditions  may  give  rise  to  either  a  gaseous 
or  a  non-gaseous  abscess,  but  for  the  production  of  the 
former  condition  either  gas-producing  organisms,  or  a  per- 
foration of  a  iKillow  vise  js,  must  be  present ;   according  to 
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Rollest<jn,  77  per  cent,  of  oases  of  sub-phrenic  pyDpneiiinn- 
thorax  are  due  to  gastric,  and  19  per  cent,  to  duodenal, 
perforations. 

Pathology. — The  abscess  may  be  rij^ht-  or  left-sided, 
and  it  may  be  intra-  or  extra-peritoneal ;  in  a  few  cases  it 
is  both  intra-  and  extra-peritoneal,  but  the  most  common 
variety  is  that  which  lies  within  the  peritoneal  cavity,  and 
on  the  right  side  of  the  falciform  ligament.  Usually  the 
path  of  infecti(m  from  the  lower  to  the  upper  portion  of  the 
abdomen  is  decided  by  the  anatomical  conditions  whiih 
have  been  described  by  Box,  Ecdes,  and  Russell  ;  thus 
lesions  of  the  appendix,  pylorus,  duodenum  and  bile-ducts 
tend  to  give  rise  to  right-sided  abscesses,  whereas  lesions 
at  the  cardiac  end  of  the  stomach,  or  of  the  descending 
colon,  are  apt  to  infect  the  left  sub-phrenic  space.  At  the 
same  time  it  must  be  remembered  that  the  normal  anato- 
mical conditions  may  be  upset  by  the  formation  of  adhesions, 
and  that  in  consequence  it  is  by  no  means  uncommon  for 
appendicitis  to  be  comphcated  by  an  abscess  abo\e  the 
spleen,  or  for  a  left-sided  gastric  perforation  to  give  rise  to 
a  right-sided  sub-phrenic  abscess.  Barnard  describes  six 
forms  of  sub-phrenic  abscess,  viz. — 

Four  intra-peritoneal  . .  Right  and  left  anterior. 

Right  and  left  posterior. 
Two  extra-peritoneal  .  .Right  and  left. 
The  majority  of  these  abscesses  lie  between  the  diaphragm 
and  the  liver,  but  the  only  absolutely  constant  relation  is 
the  diaphragm,  which  forms  the  roof  in  all  cases. 

Bacteriology.— T\ve  bacillus  coli  is  undoubtedly  (jften 
present,  and  staphylococci,  streptococci,  the  bacillus  pyo- 
cyaneus  and  the  bacillus  typhosus  have  all  been  found. 

Symptoms. — There  is  nothing  characteristic  about  the 
symptoms  of  sub-phrenic  abscess.  The  onset  may  be  acute, 
as  is  usually  the  case  in  sub-phrenic  pyopneumothorax  due 
to  a  gastric  perforaticm,  or  it  may  be  very  insidious,  as  is 
the  rule  in  post-appendicular  instances.     So  also  the  course 
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of  the  disease  is  extremely  variable  ;  in  some  cases  an  a.titr 
onset  leads  to  a  fatal  terminatirm  within  a  few  da\s,  or  e\cn 
hours  ;  in  others  weeks  may  elapse  before  the  condition 
is  even  suspected,  and  further  weeks  before  it  is  cured. 
There  may  be  an  obvious  primary  focus  of  infection,  such 
as  appendicitis  or  a  Rastric  perloration  ;  or  no  such  focus 
is  discoverable  even  after  the  sub-phrenic  abscess  has  been 
found.  Suppuration  beneath  the  diai)hraf,'in  is  one  of  the 
lesions  to  be  looked  for  in  cases  of  prolonged  or  recurrent 
lever  compHcating  appendicitis,  gastri.  or  duodenal  per- 
forations, or  indeed  an>-  peritoneal  infection,  after  the 
primar\-  focus  has  received  appropriate  treatment.  In 
"primary  "  sub-phrenic  suppuration  the  onset  of  tiie  illness 
may  be  marked  by  rigors  and  vague  pains  in  the  abdomen, 
chest,  or  back;  fever  persists,  the  pain  increases,  and 
vomiting  and  constipation  may  be  present.  Tliere  is  usually 
some  respiratory  distress,  and'  the  pulse  rate  is  accelerated 
in  proportion  to  the  degree  of  fe\er. 

Clinical  Signs.— i.    Xoiif^ascous    suh-phn-nic  absn-ss. 

Here  the  signs  are  often  indistinguishable  from  those  of 
empyema.  Inspection  may  reveal  a  local  bulging  at  the 
lower  part  of  the  chest,  and  the  spine  mav  be  conca\e 
towards  the  side  of  the  lesion.  Oedema  ma\-  be  present 
o\er  the  lower  ribs.  The  li\er  ma>-  be  displaced  downwards 
by  a  collection  of  pus  above  it ;  but  this  fact  is  of  no  diagnostic 
value,  as  it  is  imriossible  to  decide  in  these  cases  whether 
one  is  dealing  wiin  a  displaced  or  with  an  enlarged  liver. 
The  thoracic  signs  are  those  of  a  pleural  effusion,  namely 
dulness  at  the  base,  with  diminished  or  absent  breath 
sounds  and  vocal  fremitus.  A  dome-shaped  area  of  dulness 
at  the  base  points  to  fluid  below  rather  than  above  the 
diaphragm,  but  this  is  seldom  demonstrable,  for  in  many 
cases  a  sub-phrenic  abscess  is  acccmipanied  bv  a  super- 
jacent pleural  effusion,  serous  or  purulent,  and  even  when 
this  is  not  present  the  base  of  the  pleural  space  is  often 
obliterated  by  adhesions.  In  the  case  of  left-sided  abscesses 
displacement  of  the  apex  beat  upwards  and  outwards,  rather 
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than  inwards,  is  Kood  t-vidcnn'  that  the  pus  is  bt'low,  and 
not  abuvf.  thf  diaphragm.  Pus  bt'low  the  right  donu-  of 
the  diaphragm  produces  less  outward  displacement  of  the 
apex  beat  than  d(K-s  a  similar  collection  of  pus  above  it. 
The  most  trustworthy  evidence  of  sub-phrenic  suppuration 
is  that  afforded  by  the  X-rays,  provided  that  elevation 
and  immobility  of  the  diaphragm  can  be  demonstrated  on 
the  affected  side  ;  but  even  the  X-rays  fail  us  if  the  outlines 
of  the  diaphragm  are  obscured  by  a  super-jacent  pleural 
effusion,  and.  moreover,  many  »if  these  cases  are  t(M)  ill  t(t 
be  taken  to  the  X-rays  apparatus. 

Littcn's  Sif;n. — It  is  necessary  to  refer  to  this  so-called 
sign  of  sub-phrenic  abscess,  though  in  our  experience  it  is 
valueless.  In  certain  spare  individuals  it  is  sometimes 
possible  to  detect,  by  close  inspection,  a  horizontal  "  line  " 
of  intercostal  retraction  which  moves  up  and  down  vertically 
during  respiration  in  proportion  to  the  amplitude  of  the 
diaphragm:' tic  excursions.  Litten  maintained  that  in  sub- 
phrenic supjuiration  this  hnc  is  on  a  higher  level  on  the 
affected  side  than  on  the  sound  side.  As  a  matter  of  fact 
there  are  but  a  few  individuals  in  whom  this  "  line  "  is 
demonstrable.  Moreover  in  sub-phrenic  abscess  the  homo- 
lateral dome  of  the  diaphragm  is  usually  motionless,  so  that 
no  line  of  retraction  would  be  anticipated. 

2.  Gaseous  Sub-phrenic  Abscess  (Sub-phrenic  Pyopneumo- 
thorax).— Here  the  diagnosis  is  much  less  difficult  than  that 
of  n<m-gaseous  sub-phrenic  abscess.  There  is  usually  no 
difficulty  in  demonstrating  the  classical  signs  of  pneumo- 
thorax, namely — 

(a)  Increased  girth  on  the  affected  side,  associated  with  a 

tympanitic  percussicm  note. 

(b)  Displacement  of  the  apex  beat  away  from  the  abscess 

(consequently  in  left-sided  abscesses  it  is  displaced 

chiefly  upwards), 
(f)  Coin  sound. 
(d)  Succussion  splash. 
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[e)  Distant    aDiplimi.     bn-ath-sounds,  a( ,  ompani.-i!    I)\- 

tinkliriK  r.iK-s. 
(/)  ShittiiiK  diilnt'ss  Ix-Iuw  the  tyinpanitii  ana. 

It  is  (hiftly  on  the  distribution  of  these  phssieal  sipn-* 
that  we  must  rely  when  attempting  to  form  a  .on.  liisi,,,,  as 
to  liether  the  lesion  is  above  or  b<-low  the  diaphragm  ■ 
extension  of  the  area  over  whi.h  the  coin  sound  is  heard 
b«'low  the  level  of  the  ribs  is  suggestive  of  sub-phrenii 
pneumothorax,  though  this  phenomenon  may  be  found 
with  that  very  rare  .-omphcation  of  supra-phreni.  pneumo- 
.thorax.  mversion  of  the  diaphragm.  Extension  of  the  area 
of  com  sound  and  t>inpan.\-  to  the  apex  of  th-  pleural  cavity 
IS  proof  po:,itive  of  a  supra-phrenic  lesion,  and  extension  up 
to  the  level  of  the  third  rib  would  make  the  diagnosis  of 
sub-phrenic  abscess  improbable,  though  not  (,ut  of  the 
question. 

Diagnosis.— When,  after  an  operation  for  ai)})endicitis, 
or  for  a  perforation,  fever  persists  or  recurs,  and  signs  of 
fluid,  or  of  pneumothorax,  develop  at  the  base  of  ,me  side  of 
the  chest,  sub-phrenic  abscess  becomes  the  most  pn^bable 
diagnosis.  Where  the  signs  are  those  of  thud  onlv,  in  the 
absence  of  definite  X-ray  evidence,  it  is  usuallv  impossible 
to  diagnose  with  certainty  between  sub-phrenic  abscess  and 
empyema,  though  certain  signs  which  we  ha\e  alreadv 
mentioned  may  point  towards  one  ctmdition  or  the  other 
In  addition  we  have  to  exclude  consolidation  A  the  lung 
pleurisy,  and  growth,  abscess,  or  hj-datid  c\st  of  the  liver. 

When  the  signs  are  those  of  pneumothorax,  the  diagnosis 
IS  usually  simple  ;  for  we  have  only  to  exclude  supra-phrenic 
pneumothorax,  a  gigantic  cavitv  in  the  lung,  a  dilated 
stomach,  and  diaphragmatic  hernia.  The  historv  alone 
will  probably  suffice  to  exclude,  or  to  indicate,  these  con- 
ditions ;  and  we  have  previously  referred  to  certain  physical 
signs  by  which  the  supra-phrenic  may  be  distinguished 
from  the  sub-phrenic  pvopneuniothoiax.  Here  al«n  the 
X-rays  may  be  a  great  help. 
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\\\-  ari'  I'litiifK'  uppisfd  to  exploratory  pHncture  as  an 
aid  to  the  dii'unosis  of  sub-phrenic  abscess;  if  the  abscess 
is  so  stnall  as  to  pr<)duce  equivocal  physical  sifjns,  it  is  more 
than  likely  to  be  missed  altogether  b>-  the  exploring  needle 
—moreover,  even  if  pus  b«'  encountered  we  are  still,  as  a 
rule,  in  the  dark  as  to  whether  it  is  above  or  below  the 
diaphragm.  Fiirbti lien's  sij^n,  based  on  the  movements 
of  a  needle  which  has  pierced  the  diaphragm,  is  useless  here  ; 
for  the  diaphragm  nnirtng  a  sub-phrenic  abscess  does  not 
move.  Finally  there  are  to  be  considered  the  risks  of  this 
procedure,  c.^.  pimt  ture  of  the  stomach,  colon,  or  liver,  (»r 
perhaps  infei  tion  of  a  previously  healthy  serous  sac,  pleural* 
or  peritoneal.  Wlunever  there  is  a  reast)nable  presumption 
of  the  presence  of  pus  we  prefer  operation  without  any 
preliminary  exploration  by  puncture. 

Treatment.-  F,fftcient  drainage  will  effect  a  cure  in 
most  cases,  but  the  patient  is  sf)metimes  ven*-  ill  when  the 
operation  is  imdertaken,  and  the  character  of  the  infection 
varies  greatl\  in  virulence,  so  that  there  is  rather  a  high 
mortalit\-  if  all  cases  of  sub-phrenic  abscess  be  considered. 

In  those  cases  where  the  abscess  lies  close  to  the  anterior 
abdominal  wall,  it  may  be  reached  by  an  incision  below  the 
costal  margin,  but  this  does  not  as  a  rule  afford  very  good 
drainage,  so  that  a  transpleural  route  is  to  be  preferred. 
The  selection  of  the  rib  for  resection  must  be  decided 
according  to  the  estimated  size  of  the  abscess  cavity,  but  it 
should  be  one  of  three,  namely,  the  eighth,  ninth,  or  tenth  ; 
the  last  is  the  one  most  often  selected,  and  the  advantage 
of  a  low  rib  depends  on  the  fact  that  the  pleural  cavity 
tends  to  be  obliterated  from  below  upwards  owing  to  the 
upward  pressure  of  the  abscess.  If  the  pleural  cavity  is 
not  obliterated  by  inflammatory  adhesions,  the  parietal 
pleura  must  be  sutured  to  the  diaphragm,  and  this  is  most 
easily  accompUshed  after  incising  the  diaphragmatic  pleura, 
especial  care  being  taken  at  the  extremities  of  the  incision 
tn  prevent  leakage  ;  the  muscle  of  the  diaphragm  may  then 
be  incised  and  the  abscess  reached  with  a  blimt  instrument ; 
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a  thirtv->ix  hour  plnj,'  m;iv  with  .idvantaK.-  bt-  p!a.  cd  m 
thf  lower  anKlf  of  th.-  wound.  V.wn  in  lasts  whcrt"  thrrt- 
are  no  adhesions  in  the  pleura  it  is  wise  to  s.c  ure  the 
diaphragm  by  means  of  strong  .at^-ut  sutures,  since  its 
desient  after  the  absress  is  drained  nia\-  lead  t..  tearing  of 
this  inflammatory  tissue  (Barnard).  \  lar^e  drainuKe  tube 
should  U'  inserted  equal  in  h-n^th  to  that  of  the  abscess 
cavity,  and  it  should  b»'  pa.  ked  n.und  with  Kauzc  and  sutured 
to  the  margins  of  the  wound. 

An  e.xtra-peritoneal  sub-phrenic  abs.ess  mav  b.'  drained 
by  a  lumbar  incision. 

After  Treatment.- The  patient  should  be  nursed  in 
a  seiui-recumbent  jx.sition  lyinf,-  towards  the  affected  side 
to  favour  tree  draina^'.-  ;  there  .should  be  no  undue  haste 
m  shortenmK  the  tube  or  replacing  it  bv  a  smaller  one  \ 
careful  watch  must  be  kept  on  the  temperature  chart  and 
..n  the  ^tate  of  the  .best  on  the  affected  side,  for  ascending 
infection  of  the  pleura  may  o.cur  in  spit,,  of  ,,recautions  • 
further  drainage  will  then  be  necessary. 


Sub-Hepatic  Abscess 

Ihis  variety  ..f  localised  suppurative  peritonitis  has  no 
special  characters  bi^yond  its  anatomical  situation,  and  it 
nav  be  caused  b\-  local  infection  from  the  duodenum  bile 
pa>-,a«es.  stomach,  or  colon,  or  it  may  be  due  to  ascendini,' 
iiitection  from  appendicitis  or  pelvic  disease.  Clinically,  it 
i>  diaract(  rised  by  swelhng  in  the  upper  right  (juadrant 
.  ■ '  the  ..bdoinen  below  the  level  of  the  costal  margin.  Drain- 
•i.v  call  u>ua!l^   he  carried  out  through  an  anterior  incision 


Tijr 


Peri-Splenic  Abscess 

-«T«»i  bt'ing  one  of  those  organs  which  is  supplied 


A-itb  bk*.«i  bv-  ••  end  arteries  "  is  particularh-  liable  to  m- 
mrctioB.  InEn-ts  ot  the  spleen,  however,"  though  they 
nv  >uas=3ffi3al  and  give  rise  to  per!-:,nlfnitis.  (\n  n..t  a-  i 
nik-.  irar.  t.-    „e  t.,rmation  oi  peri-spl™ic  abscesses;    these 
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usually  belong  to  the  clas^  of  "  residual  abscesses  "  appearing 
during  convalescence  from  general  peritonitis,  which  has 
been  successfully  dealt  with.  Since  the  introduction  of  the 
Fowler  position  these  abscesses  have  decreased  in  frequency. 
Such  abscesses  can  usually  be  drained  through  a  muscle 
splitting  incision  in  the  left  loin. 


Pelvic  Abscess 

Suppuration  in  the  pelvis  may  arise  from  many  causes, 
the  commonest  of  which  are  disease  of  the  appendix  and 
the  Fallopian  tubes,  but  it  must  be  remembered  that  in- 
fection ma\'  spread  down  from  above,  and  the  semi-sitting 
position  fa\-ours  the  accumulation  of  exudate  in  the  pelvis. 
This  does  not  necessarily  give  rise  to  the  formation  of  an 
abscess  because  it  is  usual  to  combine  the  Fowler  jiosition 
with  pelvic  drainage. 

Symptoms. — The  special  symptoms  associated  with 
pelvic  suppuration  are  pain  in  the  lower  abdomen,  dysuria, 
or  retention  of  urine,  dyschezia,  or  constipation,  and  fever. 
The  pain  is  t)f  variable  degree,  and  a  large  collection  of  pus 
ma\'  be  present  without  causing  very  much  discomfort. 
As  regards  the  bladder,  pain,  and  frequency  of  micturition 
are  rather  commoner  than  retention,  but  the  frequency  is 
partly  accoimted  for  by  the  difficulty  with  which  the  bladder 
is  emptied.  The  bowels  are  constipated,  and  if  the  rectum 
is  emptied  it  causes  considerable  pain  and  distress  to  the 
patient.  Fever  is  not  invariably  present,  and,  owing  to 
the  relative  immunity  of  the  pelvic  peritoneum,  the  con- 
stitutional signs  of  suppuration  may  be  slight. 

Physical  Signs- — ^Tiere  the  pelvic  abscess  is  at  all 
large  the  intestinal  coils  are  pushed  up  against  the  abdominal 
wall  so  that  there  may  be  some  central  distension.  Occasion- 
ally there  is  oedema  of  the  abdominal  wall.  Respiratory 
abdominal  movement  is  fairly  free,  and  the  amount  of 
rigidity  present  in  the  lower  abdomen  is  very  variable. 
If  the  abscess  is  sufficiently  large  to  rise  up  out  of  ihe  ptU i>. 
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;i  resistant  mass  is  felt  in  the  lower  abdomen  which  may  be 
s\mmetrical,  or  may  extend  towards  either  iliac  fossa.  The 
lack  of  abdominal  rigidity  in  some  cases  suggests  the  presence 
of  a  pelvic  tumour  rather  than  an  abscess.  Even  when  a 
dehnite  mass  is  felt,  the  percussion  note  over  it  may  be  only 
slightly  impaired,  for  the  abscess  maj-  be  separated  from 
the  abdominal  wall  bj-  coils  of  intestine.  Above  the  miss 
the  percussum  note  is  usually  resonant,  and  there  is  rarelv 
any  dulness  in  the  flanks. 

Afrcto/  £.r«,«/„«/,o«.-These  abscesses  sometimes  point 
through  the  wall  of  the  rectum,  and  it  is  not  uncommon  for 
spontaneous  cure  of  the  lesion  to  occur  in  this  manner  •  but 
before  this  takes  place  they  cause  considerable  bulging  of 
the  anterior  or  lateral  rectal  walls,  and  digital  examination 
may  re%eal  a  fluctuating  swelling.  The  degree  of  tenderness 
on  rectal  examination  varies  greatly. 

Vaginal  Examination.~yN^  are  not  now  considering  those 
abscesses  limited  to  the  pelvic  organs  of  the  female;  in 
<.ther  forms  ot  pehic  suppuration  the  value  of  accurate 
vagmal  exammatKm  consists  in  establishing  the  relationship 
between  the  abscess  and  the  pelvic  organs,  and  also  in 
differentiating  uterine  and  ovarian  tumours  from  pelvic 
abscesses.  The  exact  position  of  the  uterus  may  be  difficult 
to  ascertain,  and  its  mobility  is  commonly  restricted  in 
cases  of  pelvic  suppuration  from  whatever  cause  it  arises 

It  should  be  remembered  that  in  some  cases  of  pelvic- 
abscess,  due.  even  to  appendicitis,  there  may  be  no  si^n  of 
abdominal  disease,  and  pelvic  examination  alone  reveals 
tne  cause  oi  fever  and  illness. 

the  hS°'''~  ^K  *'""'  '^''*^""'''  '^^  attempted,  the  state  of 
the  bladder  must  be  ascertained,  and  where  there  is  a  hvpo- 
gastric  swelhng  a  catheter  should  be  passed,  whether"  Jhe 
pati^it  has  passed  water  recently  or  not.  This  is  at  times 
a  difticult  proceeding,  owing  to  pressure  on  the  neck  of  the 
bladder,  but  it  is  absolutely  necessary  to  be  sure  that  the 
bladder  is  entered  and  emptied.  In  the  female  JZ 
ab.scess  may  at   times  be  confused  with  both  uterinfand 
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ovarian  tumours,  and  we  can  recall  at  least  one  case  in  which 
the  abdomen  presented  the  appearance  of  a  five  months' 
pregnancy.    This  patient  had  also  missed  several  periods, 
but  there  were  no  confirmator>-  signs  of  pregnancy  in  the 
breasts  or  vulva.     A  vaginal  examination  was  not  made  as 
the  patient  was  unmarried,  but  digital  examination  of  the 
rectum  failed  to  differentiate  the  uterus  from  the  large 
cystic  swelling,  which  extended  from  the  bottom  of  the 
pelvis  nearly  to  the  umbihcus  ;    incision  gave  exit  to  at 
least  two  pints  of  rather  offensive  yellow  pus.     An  ovarian 
cyst  may  stimulate  a  pelvic  abscess,  and  the  chief  reUance 
must  be  placed  on  the  length  of  historj-.  and  on  the  results 
of  a  vaginal  examination.     It  is  remarkable,  however,  that 
some  women  will  state  that  a  large  pelvic  tumour  has  been 
present  only  a  few  days,  and  thus  even  a  soft  or  cystic 
uterine  fibroid  may  be  mistaken  for  a  pelvic  abscess.   Extra- 
uterine pregnancy  is  another  source  of  error,  especially  as 
it  is  abdominal  pain  which  causes  the  patient  to  seek  advice. 
The  existence  of  amenorrhcea,  followed  by  an  irregular  vaginal 
discharge  of  dark  blood,  changes  in  the  breasts,  and  the 
results  of  vaginal  examination,  must   be  relied  upon   for 
accurate  diagnosis.     Fortunately,  in  the  male  the  diagnosis 
is  rarely  difficult,  and  the  cases  in  which  pelvic  abscesses 
are  apt  to  be  overlooked  are  those  where  the  patient  has 
persistent  fever  and  some  discomfort  during  recovery  from 
infective   abdominal  disease.     If   a   rectal  examination   is 
made  from  time  to  time  in  such  cases,  any  considerable 
collection  of  pus  in  the  pelvis  will  rarely  escape  observation. 
Treatment.— Drainage  of  pelvic  abscesses  is  best  carried 
out  through  the  anterior  abdominal  wall,  although  by  this 
route   the   abscess   is  not   opened   at   its   most   dependent 
p<Mnt.     If  the  drainage  tube,  however,  is  inserted  to  the 
full  extent  of  the  abscess  cavity,  the  natural  result  of  intra- 
abdominal pressure  is  to  force  out  the  exudate,  especially- 
when    the    Fowler    position    is   adopted.      Even    in    cases 
where    the   peritoneal   cavity   has   to   be   traversed   before 
reaching  the  abscess,  the  careful  insertion  of  gauze  strips 
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Sffii^'^H^'""''  '  ''^'  T'  '^'  ''"P'  *^'"«  '«ft '"  position 
Wl^fon  adhesions   are   formed,   usually  about   forty-eight 

casef  but  Zlu   "^  '''^'"''  ^'''"'^^  '^  permissible  in  certain 

in.«.  .    "u"  '^^'"^^'  •'  ^""'^  ^"  blood-vessels,  or  to  the 

m  estme,  and  where  the  rectal  nnue  is  adopted  it  is  practi 
cally  impossible  to  retain  a  drainage  tube  in^he  wound       f 

of  t.;:  in^H  'T'^^  ^'  ''''  ^^'""^"  "^^-  '^^  whoiriength 
o    the  mdex  finger  has  been  passed  do«-n  from  above  Jhe 

pubes,  ,t  may  be  t.ken  as  an  indication  for  drainage  frl 

but  these  are  best  reserved  for  cases  where  there  is  definU^ 
bulging  of  the  rectal  or  vaginal  wall.     In  the  case  o/  th 

incised,  and  the  rest  of  the  operation  should  be  jne  with 
blunt  instruments,  or  with  the  finger.  After  the  abs"  ss  h  s 
been  emptied,  a  tube  may  be  passed  into  the  ivT  .nH 
secured  so  that  it  cannot  pass  up  into  the  pe  it  ,n  Jc     h" 

irltT"  :?  **^^^'^^^"  ^"^  ^'  ^-^-  h-rs  only  nd  eV 
t  is  not  desirable  to  leave  it,  since  it  might  form  a  traTit 
^  al  extravasation.  If  the  vaginal  nnite  is  selected  the 
posterior  fornix  should  be  incised,  and  the  rest  of  the  oper' 
tion  performed  with  blunt  instruments  ;  here  agafn  tX 
drainage  is  only  of  temporarv  value  ^      ' 


Peri-renal  Abscess 

To  merit  this  name,  an  abscess  in  the  loin  in.wf  h»      » 

^nSc^v:t;^nrr;r^^^ 

kidney  pouch    b"t'hT„:\:;:";'V"''^^"™^'""    '"    ^''^' 

under  treatment  with  fe"^     p    n     nd     '  T''"^"'  '''  """'' 

loin,  without  clear  evidenc'^  n'   t,V  1  ""'  '"  *'"  "^^' 

the  historv  ot  the  case  m  V  """'""'  "^  ^"''"'"'"  ' 

J         me  case  max    suggest  appendicitis,  but  the 


,32  ACUTE  AHDOMINAL   DISEASES 

p„^Mbilitv  of  duodenal  ulceration  must  not  be  lost  sight  of. 
The  condition  sho»ild  be  treated  by  incision  and  drainage 
in  the  loin.  and.  in  cases  where  the  appendix  is  at  fault, 
appendicectomy  should  be  performed  by  the  usual  route 
after  the  abscess  cavity  has  completely  healed. 


Acute  Peri-colitis 

Clinically  it  is  very  difficult  to  determine  whether  pus 
is  present  or  not  in  cases  of  acute,  or  sub-acute,  inflammation 
originating  in  the  walls  of  the  colon.  If  an  abscess  does 
form  it  may  be  either  intra-  or  extra-peritoneal.  Two 
virie'ties  are  recognised  according  as  they  arise  in  connection 
with  the  ascending  or  descending  colon,  and  they  are  termed 
i)eri-coHtis  dextra  and  sinistra. 

Etiology.— (I)  Infection  from  ulceration  of  the  colonic 
mucosa,  either  stercoral,  dysenteric,  neoplastic,  or  trau- 
matic from  the  presence  of  foreign  bodies. 

(2)  False  diverticula  of  the  colon  ;  rarely  present  except 
in  the  iliac  and  pelvic  colon,  and  caused  by  deposits  of 
hardened  fsces  which  lead  to  ulceration  and  become 
partially  encysted  in  the  wall  of  the  colon. 

ix)  "Penetration  of  the  bowel  wall  due  to  foreign  bodies, 
such  as  pins  and  needles,  which  cause  infection  outside 
the  colon,  often  arising  in  suppurative  inflammation  of  an 

appendix  epiploica. 

Pathology.— The  inflammatory  process  maj-  originate 
in  the  wall  of  the  colon,  but  it  is  not  limited  by  it,  and  spreads 
into  the  retro-peritoneal  tissue  either  behind,  or  at  the  side 
of  the  bowel.  The  first  change  is  either  a  locaUsed,  or  a 
spreading  inflammation  of  the  wall  of  the  colon.  If  an 
abscess  is  formed,  it  may  burst  into  the  bowel,  the  bladder, 
the  peritoneal  cavity,  or  externally. 

Symptoms.— Abdominal  pain,  constipation,  and  fever 
are  present,  while  vomiting  rarely  occurs. 

Physical  Signs. —Thcs*-  are  few  in  number,  and  consist 
of  local  tenderness  over  some  part  of  the  course  of  the 
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ascending  or  descending  colon.  t(jgcther  with  local  pro- 
minence, and  a  resistant  mass  which  yields  an  impaired 
note  on  percussion.  Abdominal  respiration  is  usually  frtf. 
and  there  is  no  diffuse  rigidity  or  tenderness. 

Diagnosis.— The  condition  has  to  be  distinguished  from 
growth  of  the  colon,  hyperplastic  tuberculosis,  actinomy- 
cosis, and  appendicitis.  In  the  case  of  percolitis  dextra,  the 
last  mentioned  is  the  most  difficult  to  exclude,  and  it  is 
possible  that  disease  of  the  appendix  ma\-  giVe  rise  to 
spreading  inflammation  in  the  extra-peritoneal  tissue  around 
the  colon.  A  careful  elucidation  of  the  history  of  the  attack 
should  serve  to  eliminate  new  growth,  but  the  diagnosis  ma.\- 
still  be  uncertain  at  the  time  of  operation.  The  absence 
of  '.-omiting  is  a  prominent  factor  in  these  cases,  pointing 
to  absence  of  peritoneal  irritation.  The  following  cas.-  is 
instructive : — 


A.  E.  M.  male  aet.  20,  clerk. 

Patient  has  been  perfectly  well  until  the  onset  of  the  illness  teti 
days  before  admission  to  the  hospital.  This  began  with  slight  pain 
on  the  right  side  of  the  abdomen  ;  there  was  no  vomiting,  the  bowels 
we-  -  open,  and  the  appetite  was  good.  On  the  sixth  and  .seventh 
of  the  illness  the  bowels  did  not  act,  but  otherwise  they  were 
<.  ■  regular,  and  there  was  no  diarrluia.  The  patient  complained 
"I  headache,  but  there  was  neither  vomiting  nor  nausea. 

On  examination,  the  patient  lav  on  his  back  in  evident  dis- 
comfort;     the    respirations    were   shallow,    pulse    .,..,    temperature 

Shortly  after  admission  the  temperature  rose  to  lo^-^.-  V  The 
abdomen  exhibited  slight  general  distension,  and  it  moxed  poorU- 
on  respiration.  On  the  right  side  a  large  mass  could  be  felt  in  the 
right  lumbar  and  iliac  regions  ;  this  was  extremely  tender,  but  there 
was  no  oedema  of  the  skin  over  it.  and  no  fluctuation  could  be  detected 
I  here  was  localised  rigidity  of  the  abdominal  wall  over  the  swelliuK 
which  was  taken  to  be  an  inflammatory  mass  due  to  appendicitis 

A  McBurney  incision  showed  that  the  inflammation  had  spread 
along  the  outer  aspect  of  the  ascending  colon,  so  that  the  peritoneal 
reflection  had  been  pushed  inwards  in  front  of  the  bowel  the 
peritoneal  cavity  was  then  opened  through  the  right  rectus,  and  a 
large  dark  mass,  which  proves!  to  be  the  cscum  and  a^ccndi^g  ccion 
was  identihed  :  the  ca-cum  could  not  1h-  displa.ed,  and  theapp.i^dix 
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was  not  seen  ;  the  inflammatory  mass  was  composed  of  loose  friable 
tissue,  with  no  pus  ;  a  tube  was  placed  on  the  outer  side  of  the 
colon,  and  the  inner  incision  was  closed.  There  was  a  subsequent 
discharge  of  both  pus  and  fa>cal  matter,  but  the  fistula  was  easily 
close<l  by  a  second  operation,  and  the  patient  made  a  perfect  recovery. 

Treatment. — In  the  early  stages  expectant  treatment 
by  rest  in  bed,  hot  fomentations,  simple  purgatives,  and  a 
light  diet  is  suitable,  but  if  there  is  evidence  of  pus  formation 
the  abscess  must  be  drained.  On  the  right  side  the  possi- 
bility of  an  appendicular  origin  must  be  borne  in  mind,  and 
the  desirability  of  removing  the  appendix  when  the  peri- 
♦olitis  has  subsided  will  naturally  suggest  itself. 


Abscess  of  the  Lesser  Sac 

Suppuration  limited  to  the  lesser  sac  of  the  peritoneum 
is  rare,  and,  when  it  is  met  with,  the  primary  lesio/i  is  usually 
a  leaking  gastric  ulcer,  but  it  may  also  follow  disease  of 
the  bile  passages,  pancreas  or  liver  ;  more  rarely  still  it 
may  belong  to  the  class  of  so-called  "  residual  abscesses  " 
occurring  during  convalescence  from  general  peritonitis  due 
to  any  cause.  Such  abscesses  are  obscure  both  as  to  their 
symptoms  and  physical  signs,  and  are  most  often  diagnosed 
as  sub-phrenic,  or  sub-hepatic,  abscesses.  If  the  abscess  en- 
larges towards  the  anterior  abdominal  wall,  it  may  come 
forward  between  the  li\er  and  the  stomach  ;  it  may  push 
the  st(imach  in  front  of  it  ;  or  again,  it  may  present  between 
the  stomach  and  the  transverse  colon.  The  physical  signs 
differ  according  to  the  relation  of  the  anterior  part  of  the 
abscess  to  these  viscera,  and  where  it  lies  directly  behind 
the  stomach  there  may  be  rescmance  on  percussion  all  over 
the  surface  of  the  abscess.  The  size  of  the  abscess  cavity 
will  depend  on  its  limitations  by  adhesion  within  the  lesser 
sac,  or  by  the  closure  of  the  foramen  of  Winslow.  In  nearly 
all  case^  there  is  upper  abdominal  pain,  with  distension, 
anorexia,  and  some  degree  of  fever.  Hiccough  may  be  a 
troublesome  symptom.     The  abscess  may  transmit  aortic 
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pulsation  t«i  the  abdominal  wall,  which  may  be  both  seen 
and  felt. 

Treatment. — In  suspected  cases  of  suppuration  in  the 
lesser  sac,  exploration  is  clearlj-  desirable,  and  the  incision 
should  be  planned  over  the  most  prominent  part  of  the 
swelling  ;  the  abscess  may  be  drained  through  a  vertical 
slit  in  the  gastro-hepatic  omentum,  but  if  it  presents 
between  the  stomach  and  the  transverse  colon,  a  drainage 
tube  ma  J-  be  inserted  below  the  stomach  ;— by  the  former 
method,  however,  the  abscess  j  entered  directly,  and  the 
tube  can  also  be  more  easily  secured  if  it  is  passed  above  the 
lesser  curve  of  the  stomach.  The  tube  must  be  kept  in  for 
several  days,  but  must  not  be  allowed  to  become  adherent 
to  surrounding  structures. 


Perigastric  Abscess 

Fnjm  the  clinical  aspect,  the  most  important  instance  of 
suppuration  around  the  stomach  is  the  epigastric  abscess. 
Such  suppuration  is  due  nearly  always  to  infection  through 
the  wall  of  the  stomach  ;  in  some  3  to  5  per  cent,  the  primary 
cause  is  gastric  carcinoma  (Fenwick).  and  the  rest  are  due 
to  minute  perforations  of  simple  ulcers.  There  is  a  tender 
swelling  present  in  the  epigastrium,  and  in  those  cases  where 
treatment  is  delayed,  there  is  a  tendency  for  the  abscess  to 
discharge  through  the  umbilicus.  The  "sour,  acrid  odour  of 
the  pus  suggests  a  gastric  origin,  and  in  some  instances  a 
gastric  fistula  may  follow  either  rupture  of  the  abscess  or 
treatment  by  drainage.  These  fistulae,  however,  usually 
heal  spontaneously,  and  the  onl\-  troublesome  feature  is 
the  tendency  to  auto-digestion  of  the  abdominal  wall  at 
the  mouth  of  the  sinus  ;  the  dressings  should  be  soaked  in 
a  solution  of  sodium  bi-carbonate,  or  yther  alkali,  to  neutralise 
the  acidity  of  the  discharge. 

Perigastric  abscess  may  at  times  resemble  a  circumscribed 
phlegmonous  gastritis,  but  the  latter  does  not  often  cause  a 
visible  epigastric  swelling,  although  there  may  be  considerable 
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tenderness  and  rigidity  in  this  region.     The   constitutional 
signs  in  the  latter  disease  are  usually  severe. 

Residual  Abscess 

This  generic  term  is  applied  to  the  various  localised 
collections  of  pus  which  are  discovered  after  the  surgical 
treatment  of  diffuse  peritonitis  has  been  carried  out.  They 
may  be  found  in  any  situation,  and  many  of  those  pre- 
viously described  under  special  names  may  be  residual 
abscesses.  T'e  modem  treatment  of  general  peritoneal 
infectio  •,  by  contining  operation  almost  solely  to  th<'  focus 
of  primary  infection  and  its  immediate  neighbourhood, 
might  appear  to  favour  the  formation  of  residual  abscesses, 
for  doubtless  many  pockets  of  pus  may  be  left  in  the 
abdominal  cavity  at  the  close  of  the  operatitm.  However, 
with  adequate  pelvic  drainage,  and  the  adoption  of  the 
Fowler  position,  clinical  experience  shows  that  such 
abscesses  are  rather  more  rare  than  fonnerly  ;  but  the 
abdomen  must  be  carefully  examined  from  da\'  to  day 
when  the  dressing  is  done,  and  suspicion  should  be  aroused 
if  there  is  evidence  of  localised  sweUing,  resistance,  or  imnio- 
bility,  at  some  distance  from  the  wound.  The  patient 
usually  complains  of  some  pain,  but  it  often  does  not  corre- 
spond to  the  area  of  tenderness  o\er  the  residual  abscess, 
and  definitely  locahsed  tenderness  and  resistance  is  in  our 
opinion  the  most  accurate  guide  to  the  presence  of  localised 
pus  during  peritoneal  convalescence.  The  temperature  and 
prise  are  often  not  affected.  It  must  be  remembered  that 
a  certain  number  of  these  abscess  cavities  ctmtain  gas,  and 
therefore  dulness  on  percussion  may  not  be  present. 

Treatment. — In  cases  where  a  residual  abscess  is 
suspected,  exploratory  operatitm  is  justitiod,  and  should 
not  be  postponed  too  iong,  for  if  an  abscess  is  forming  a 
large  part  of  its  wall  will  be  made  up  of  intestine,  matted 
together  by  adhesions  which  in  themselves  constitute  a 
protection   against   re-infection   ol    the   general   peritoneal 
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ravity  ;  but  they  may  also  bfciiu-  a  cause  of  obstruction. 
It  IS  therefore  desirable  to  wait  onl\-  until  there  are  signs 
that  some  part  of  the  abscess  is  close  beneath  the  parietal 
peritoneum,  usually  evidenced  by  percussion  dulness.  and 
the  abscess  may  then  be  entered  through  a  nuiscle  splitting 
mcision  without  traversing  the  peritoneal  ( avity. 


<  £ 


Complicated  Tuberculous  Peritonitis 

Tuberculosis  of  the  peritoneum,  so  long  as  it  remains  a 
simple  tuberculous  infection  of  the  serous  membrane,  is 
usually  a  chronic,  or  at  the  worst  a  subacute,  lesion.  Acute 
tuberculous  infection  of  the  peritoneum  does,  however,  take 
place,  but  it  is  usually  a  part  of  acute  miliary  disease,  and 
does  not  necessarily  cause  abdominal  svmptoms.  The  forms 
of  tuberculous  peritonitis  with  which  we  are  concerned  are 
those  in  which  some  secondary  abdominal  catastrophe  has 
ensued,  such  as  acute  intestinal  obstructi(m  or  suppurative 
peritonitis. 

Etiology     and     Pathology. -Tuberculous     peritonitis 
occurs  at  all  ages,  but,  if  we  include  tuberculosis  of  the 
mesenteric  glands,  the  disease  is  much  commoner  in  children 
than  in  adults.     The   commonest   period   in   the   latter   is 
between  twenty  and  thirt\-  years  of  age,  and  females  are 
affected  more  than  males,  owing  to  the  occurrence  of  tuber- 
culous salpingitis.     In  later  adult  life  there  is  no  doubt  that 
cirrhosis  of  the  liver  predisposes  to  peritoneal  tuberculosis. 
The  precise  relationship  between  bovine  and  human  tuber- 
culosis IS  still  subjudice.  but  it  seems  reasonable  to  suppose 
that  the  ingestion  of  tubercle  bacilli  in  milk,  and  other  food- 
stuffs, accounts  for  at  least  a  large  proportion  of  the  cases 
of  intestinal  and  peritoneal  tuberculosis.    Tuberculous  ulcera- 
tum  of  the  intestine  is  common  in  phthisical  patients,  and 
IS  accounted  for  by  the  swallowing  of  tubercle  bacilli  in  th.- 
sahva.     Tuberculosis    of    the    peritoneum    predisposes    to 
abdominal  catastrophes  by  cinising  adhesions  which  biiul 
down  the  intestinal  coils  to  one  another,  to  the  abdominal 
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wall,  to  the  omentum  or  to  the  mesentery.  Mesenteric  tuber- 
culous adenitis  causes  similar  mischief  by  producing  adhesions 
between  the  glands  and  adjacent  coils  of  intestine,  or  by 
breaking  down  int«)  abscesses  producing  suppurative  peri- 
tonitis. Tuberculosis  of  the  intestine  may  lead  to  adhesions, 
to  ulceration,  with  secondary  infection  of  the  peritoneum  by 
intestinal  organisms,  or  to  gross  perforative  peritonitis. 
Of  all  these  lesions  obstruction  by  adhesions  between  in- 
testine and  mesenteric  glands  is  probably  the  most  common. 

Clinical  Aspect. — Symptoms  pointing  to  the  tuber- 
culo\is  origin  of  the  disease  may  be  entirely  obscured  by  the 
secondary  intestinal  obstruction  or  peritonitis,  and  the  com- 
plete diagnosis  can  be  made  only  where  a  full  history  is 
obtainable,  or  where  there  is  extra-abdominal  evidence  of 
tuberculosis.  Nevertheless  it  should  be  remembered  that,  if 
intussusception  be  excluded,  adhesions  to  mesenteric  glands 
is  probably  the  commonest  cause  of  intestinal  obstruction 
in  children,  and  that  any  case  of  tuberculous  peritonitis 
may  suddenly  develop  grave  symptoms  calling  for  urgent 
surgical  interference. 

The  following  varieties  «)f  tuberculosis  of  the  peritoneum 
are  commonly  recognised — 

(i)  Acute  miliary  tuberculosis.— Hert!  there  may  be  neither 
symptoms  nor  physical  signs  of  abdominal  disease,  and  the 
proi  ess  is  part  of  a  generalised  tuberculosis. 

1 2)  Ascitic  form. — In  this  condition  the  patient  exhibits 
failure  of  general  health  with  loss  of  weight  and  abdominal 
discomfort  ;  the  appetite  becomes  pwor,  and  constipation  is 
generally  troublesome.  There  ma>-  be  some  irregular  fever 
and  a  tendency  to  night  sweats.  There  is  at  first  some 
tympanites,  and  graduallj-  fluid  collects  within  the  peri- 
toneal cavity,  so  that  persistent  enlargement  of  the  abdomen 
is  observed.  Dilated  veniiles  may  be  seen  on  the  surface 
of  the  abdominal  wall.  The  encysted  ascitic  form  produces 
cysts  which  resemble  ovarian  cysto-adenomata  in  women, 
and  urachal  cysts  in  yung  children. 

(j)    I'hc   suppurative   nr  ulcerative  form   may    occur    at 
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any  iiKe,  and  is  t haractmstd  by  failing  health,  irregular 
fever,  disrimifort.  tend»'mess.  and  griping  pains  in  the 
abdomen,  whirh  is  tumid  and  has  an  elastic  feel  <m 
palpation.  There  is  often  alternating  constipaticm  and 
diarrhita.  and  e.xamination  of  the  abdomen  reveals  multiple 
tumours  composed  of  enlarged  glands,  adherent  toils  «)f 
gut.  and  rolls  of  omentum.  These  masses  are  tender,  of 
irregular  size,  and  more  or  less  fixed  ;  the  omentum  may 
become  rolled  up  to  form  a  transverse  bar,  with  resonance 
above  and  below  it.  There  is  often  also  evidence  of  free 
Huid.  Rectal  and  vaginal  examination  may  show  the 
presenct-  of  masses  in  the  pelvis. 

(4)  Obliterative  form.— The  leading  symptoms  here  are 
flatulence,  ctmstipation.  and  abdominal  pain.  The  intestines 
become  boimd  together  in  masses,  which  become  fixed  to 
the  parietal  peritoneum,  so  that  the  cavity  tends  to  become 
obliterated. 

Apart  from  tubenulosis  of  mesenteric  glands,  it  is  clear 
that  the  third  form  is  the  one  which  is  most  likely  to  lead 
to  the  complicaticms  of  obstruction  or  suppurative  peri- 
tonitis, and  the  clinician  must  be  guided  in  his  diagnosis  by 
the  history  of  previous  ill-health,  by  any  abnormal  signs  that 
have  been  observed,  and  by  such  signs  of  tuberculosis  of  the 
pentoneum  as  are  not  masked  by  the  secondary  lesions 
The  co-existence,  for  example,  of  visible  peristalsis  and 
multiple  abdominal  tumours  is  highly  suggestive  of  tuber- 
culous peritonitis  with  obstruction  by  adhesions,  if  car- 
cmoma  can  be  ruled  t)ut.  and  if  it  is  certain  that  the' palpable 
masses  are  not  facal. 

Treatment.- Simple  tuberculous  peritonitis  may  be 
treated  by  open  air.  tuberculin,  or  surgical  operation,  and 
as  regards  the  last,  the  ascitic  form  undoubtedly  yields  the 
best  results  from  uptiation.  In  other  varieties  of  tuber- 
culosis of  the  peritoneum,  tuberculin  treatment  at  the 
present  time  appears  the  most  successful,  but  where  the 
patient  is  suffering  from  obstruction  or  suppurative  ptjii- 
tonitis,  there  can  be  no  question  as  to  the  need  for  surgical 
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intervention.  Where  ubstruction  is  due  to  adhesion  hctw.iii 
mesenteric  glands  and  the  bowel  wall,  enterolysis  rm  iisii.;ll\ 
be  effected  without  difficulty,  but  the  raw  area  of  the  in- 
testine may  require  infolding,  and,  in  order  to  prcMut 
recurrence,  removal  of  the  glands  is  sometimes  |)racti>ed  ; 
however,  the  first  duty  of  the  np-rator  is  to  relieve  tin- 
obstruction,  and  this  must  be  done  in  accordance  with  the 
vitahty  of  the  intestine  concerned;  the  tub<'rc\il(isis  ni.i\ 
be  left  for  subsequent  treatment.  The  following  <asc  ol 
purulent  peritonitis  secondary  to  tuberculosis  is  of  interot. 


il 


I'.S.  Female,  aged  \i. 

History.  Six  weeks  failu;<'  .)f  lu'alth  with  v.igiu'  alMluniituil  [i.iiii. 
but  neither  vomiting  nor  constipation.  Aiiitflv  ill  lor  i  wotk  . 
vomiting  occurred  on  the  third  day  ;  Iniwels  nt)t  op«'n  for  f,  days 
l)efore  admission  to  hospital.  Abdominal  pain,  increasing  in  sovfrity, 
and  not  localised  to  any  particular  zone 

State.  Abdomen  distended  only  in  the  lowtr  hall,  ami  nii>rt> 
prominent  on  the  left  than  the  right  side.  .\  visibk-  si-nii-cystic 
tumour  occupied  the  umbilical  region,  but  it  projected  more  to  the 
left  than  the  right  of  the  middle  line.  There  was  some  rigidity  over 
this  swelling,  and  the  whole  alxiomeii  was  sligiuly  tender.  I'er- 
cu.ssion  dulness  was  present  in  the  left  iliac  fossa  and  left  lumbar 
region,  but  the  note  over  the  prominent  area  was  resonant.  There 
was  no  evidence  of  di.seasc  in  the  right  iliac  fos.s.i  UimmI  e.\amina- 
tion  revealed  a  large  nodular  mass,  which  was  dearly  tlie  lower  limit 
of  the  lystic  tumour  mentioned  alxjve.  The  tongue  was  dirty. 
remj)erature  103^  F.,  I'uLsc  124.     Facial  expression  rather  anxious. 

Operation.  On  opening  the  alMloinen,  a  large  gas-containing 
abscess  was  immediately  entered,  and  at  least  hall  a  pint  of  ver\ 
offensive  pus  and  a  good  deal  of  gas  made  its  esi.ipc.  The  parietal 
peritoneum  was  greatly  thickened,  and  tulH-rcle--  were  ])resent  in 
large  numlK-rs  on  all  the  peritoneal  surface  exposed  :  the  Fallopian 
tubes  were  greatly  thickened,  and  the  intestines  w  ere  matted  together. 
.\  search  was  made  for  an  intestinal  perforation,  but  as  none  could 
Ir»  found,  it  wa-s  a.ssumed  that  the  presence  of  the  gas  was  due  to 
microbic  activity,  and  the  cavity  was  drained  with  a  large  tube. 
The  child  was  nursed  in  the  Fowler  iM)sition,  and  had  six  pints  of 
saline  by  subcutane<jus  infusion  during  the  first  24  hours.  The  Iniwels 
acted  on  the  second  day.  after  the  administration  of  magnesium 
■sulphate,  but  subsequently  eneiiiuta  had  to  be  given  on  alteniatr 
davs   to  obtain   a   satisfactory   result.      I-Dr   the   tre.itment   ot    tlu- 
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mti'^liM.il  .=  iiii.->i(iiis  intrfi-iiiii<wiiliir  injections  ol  hhrolyftin  were  K>vt.-n 
ln^i\  il.ist-  ..i  .»«.(.,  and  tilt  Niwels  then  acted  naturally.  For  the 
trtatriK-nl  «\  i\\v  fulK-nulosis.  Ixjvinc  tubtrculin  wais  u»ed  in  proKrew- 
NiM-  ilirio  ^t.irtinj;  with  i/jo,(xk>  niilligratnnie  one  month  after  the 
o|Mration  (  onvalcMonce  was  slow,  and  three  months  alter  the 
oiH-ration  two  tiilKTculous  ukers  appeared  on  the  face  :  these  were 
scraped,  and  healetl  completely  in  ten  days.  The  alxlominal  mass 
could  not  be  felt  either  by  rectal,  or  ab<loniinaI.  examination  two 
months  after  the  drainaKc  of  the  abscess,  and  at  the  end  of  another 
three  months  there  was  <inly  a  small  smus  present.  Ihis  subse- 
quently closed,  and  the  child  has  continuously  increased  in  weight 
and  enjoyeil  rimhI  health  up  to  the  present  date. 


Diseases  of  the  Omentum 

Torsion 

Torsion  of  the  omentum  may  occur  in  a  hernial  sac,  or 
within  the  abdominal  cavity.  Primary  abdominal  torsion 
is  distinctly  rare  ;  Comer  and  Pinches  (Trans.  Med.  and 
Chimrg.  Soc.  Vol.  88,  1905)  give  details  of  only  six  cases. 
Inside  the  sac  of  a  hernia  torsion  of  the  omentum  is  not 
tmcommon.  and  the  symptoms  it  produces  are  those  of 
some  degree  of  strangtilation,  ass<»ciated  with  the  presence 
of  an  irreducible  hernia  ;  in  some  cases  the  origin  of  the 
twist  may  be  attributed  to  the  existence  of  a  hernial  sac. 
but  the  omentum  may  be  withdrawn  into  the  abdominal 
cavity  and  yet  the  symptoms  persist.  Concerning  torsion 
apiirt  from  the  presence  of  a  hernial  sac.  no  satisfactory  ex- 
planation can  be  given,  but  it  is  to  be  observed  that  in  all 
the  six  cases  collected  by  Comer  and  Pinches,  the  tumour 
was  in  the  right  half  of  the  abdomen.  The  symptoms  are 
very  variable,  and  pain  is  the  only  one  which  is  constantly 
present.  Vomiting  and  constipation  may  be  observed,  but 
there  may  be  diarrhcea.  In  some  cases  the  clinical  picture 
has  been  that  of  obstruction,  with  considerable  abdominal 
distension  due  to  reHex  paralysis  of  the  intestine.  The 
ttiiipcraturc  and  pulse  lale  are  usually  above  normal. 
There  are  no  jihysical  signs  which  are  at  all  characteristic 
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of  this  lesion,  but  in  cases  where  the  historj-  points  to 
hernial  trouble,  and  an  empty  sac  is  associated  with  the 
presence  of  an  abdominal  tumour  on  the  same  side  as  the 
hernia,  a  suspicion  of  twisted  omentum  maj-  be  aroused. 
In  cases  of  pure  abdominal  torsion  there  is  definite  local 
resistance,  or  even  a  palpable  mass,  in  the  abdomen,  but 
as  we  have  akeady  stated  this  is  situated  in  nearly  all 
cases  on  the  right  side,  and  therefore  the  appendix  cx)mes 
under  suspicion.  In  the  female  such  a  lesion  would  probablj- 
be  mistaken  for  a  small  ovarian  cyst  with  twisted  pedicle. 
The  following  case,  which  has  come  under  our  notice,  was 
not  included  in  the  series  of  Comer  and  Pinches,  but  here 
also  the  clinical  characters  suggested  the  diagnosis  of 
appendicitis. 


I  \.     Torsion  of  Omentum  (Dr.  HtdUv's  caw,  H.  M.  |.,  i.^n). 


Primary  Torsion  of  Omentum.     J.  H.  male,  aet.  ^.j. 

No  history  of  previous  attack.s  of  abdominal  jwin,  and  no  history 
of  hernia  at  any  period  ot  hfe.  Dull  pain  in  outer  and  lower  part 
of  right  ihac  fossa  observed  lor  two  days,  with  gra.luallv  increasinR 
seventy.  .No  vomiting  and  no  nausia.  The  pain  shifted  somewhat 
from  the  right  iliac  fossa  towards  the  umbilicus.  The  iKJwelswere  fri-ely 
open.  Temperature  loo  F..  pulse  -2.  respirations  zo.  There  were  no 
other  symptoms,  and  the  only  dehnite  phvsical  sign  wa>  the  presence 
of  tenderness  in  the  right  iliai  fos.sa,  where  some  ri-sistance  was  en- 
countered. The  abdomen  was  openeil  by  displacement  ot  the  right 
rectus  inwards,  and  a  large  jwrtion  of  the  right  half  of  the  omentum 
was  found  to  be  congested  owing  ty  t'Msion  ;ind  sfc:v.uUr\  ihnymbif^i-. 
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The  twLsted  omentum  had  a  definite  jn-dicle  and  exhibited  i  \  turns 
from  right  to  left ;  it  was  easily  ligatured  and  ablated.  The  appendix 
was  found  to  be  normal,  and  no  trace  of  a  .hernial  sac  could  be  dis- 
covered. No  cause  for  the  torsion  could  be  found,  and  the  patient 
made  a  rapid  and  uninterrupttnl  recovery. 

Treatment.— In  tht-  case  of  tin-  torsion  associated  with  a 
hernial  sac,  the  natural  course  of  operation  will  be  to  explore 
the  hernia  first,  and  the  twisted  omentum  may  be  drawn 
down  through  the  sac.  In  instances  of  abdominal  torsion, 
coeliotomy  by  displacement  of  rectus  is  indicated,  and  all 
that  is  necessary  is  simple  ligature  and  e.xcision  of  the 
involved  omentum,  whidi  is  often  definitely  pedunculated. 

Epiploitis 

Acute  intlammati(m  of  the  omentum  may  be  suppurati\e, 
or  non-suppu"" 'tixe.  It  is  common  as  a  pathological  sequel 
to  appendicitr  ind  often-times  the  limitation  of  inflamma- 
tion by  a  barrier  of  omentum  accovmts  for  the  escape  of 
the  patient  front  genei.ii  peritonitis.  Occasionally  an 
intlamed  appendi.x  ma\-  be  enclosed  within  a  ball  of  inflamed 
omentum,  and  this  useful  structure  also  forms  protective 
adhesions  in  many  other  acute  abdominal  lesions.  Epi- 
ploitis may  als«)  follow  operations  on  the  abdomen,  or  for 
hernia,  and  may  be  due  to  infectiim  by  ligatures. 

Symptoms  and  Physical  Signs. — Fe\er,  abdominal 
pain,  and  tenderness  are  usually  present.  Vomiting  ma\- 
occur,  but  nausea  is  more  usual,  accompanied  bj'  consti- 
pation and  loss  of  appetite.  The  tongue  is  furred,  and  a 
tumour  is  found  in  the  abdomen,  which  mav  have  the 
characteristic  plaque-like  feel  of  an  omental  mass  lying  (lose 
beneath  the  anterior  abdominal  wall. 

Diagnosis. — Most  of  the  cases  .ire  met  with  after  hernial 
operations,  and  the  diagnosis  can  be  deduced  from  the 
historj' ;  but  if  met  with  as  a  primary  disease,  epiploitis 
may  closely  resemble  tulHTiiilnus  peritonitis,  m  e\en 
abdominal  caninnma 
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Treatment. — Unless  there  are  urgent  symptoms,  or 
high  fever,  suggesting  the  existence  of  suppuration,  it  is 
best  to  adopt  purelj-  medical  treatment  in  the  first  instance. 
The  patient  should  be  C(jnlined  to  bed,  and  placed  on  a  light 
diet,  the  pain  being  relieved  by  hot  fomentations.  When 
the  acute  svmptonis  have  subsided,  removal  of  the  omental 
masses  is  desirable,  and  the  line  of  excision  must  be  well 
on  the  healthy  side  of  the  inflamed  tissue.  Omental 
abscesses  should  be  treated  by  simple  drainage,  if  the  abscess 
is  large  and  the  omentmn  adherent  to  the  parietal  peri- 
toneum :  in  other  cases,  where  the  abscess  is  small,  excision 
of  the  diseased  area  may  be  carried  out  with  advantage. 
In  every  instance  where  omentum  is  removed  it  is  important 
to  remember  that  if  inflamed  tissue  is  left  behind  it  is  liable 
to  be  the  cause  of  obstruction  by  adhesions. 


CHAPTER  V 
INTESTINAL  OBSTRUCTION 

A    DISTINCTION    is    often    drawn    between    "  acute  "    and 
chrome"  intestinal  obstruction,  and  it  may  be  possible 
both  chnically  and  pathologically  to  distinguish  between 
these  conditions ;    although  we   wish,  for  the  most   part 
t(i  restrict  ourselves  to  acute  abdominal  disease,  it  is  not 
desirable    to    omit    consideration    of    chronic    obstruction 
inasmuch  as  both  conditions  call  urgently  for  surgical  inter- 
ference, and  since  chronic  obstruction,  if  not  relieved   must 
inevitably   become   acute.     Clinically,    acute   obstruction   is 
manifested  by  the  sudden  onset  of  abdominal  pain,  vomiting 
ana  constipation,  often  occurring  in  an  individual,  who' 
before  the  attack,  was  thought  to  be  in  good  health  ;  chronic 
obstruction  vanes  in  degree  from  mere  diflicultv  in  obtaining 
regular  action  of  the  bowels,  to  recurrent  attacks  of  painful 
c^onstipation    accompanied  in  some  instances  by  vomiting. 
Pathologically,  the  two  conditions  are  more  widely  separated  • 
the  chronic  form  depends  upon  the  progressive  diminution 
in  the  size  ol  the  lumen  of  the  bowel,  whereas  acute  obstruc- 
tion IS  characterised  not  only  by  arrest  of  the  faecal  flow,  but 
also  by  impairment  of  the  bkx«i  supply  ,.f  the  intestine. 
Ihis  vascular  change  may  affect  only  a  small  or  a  larije 
portion  of  the  gut.  but  in  either  case  it  is  the  essential  factor 
m  the  production  of  urgent  symptoms,  and  is  responsible  for 
the  early  fatal  issue  of  the  case  if  the  condition  remains 
unrelieved.     The  commonest   example   of  acute   intestinal 
^>bstruetion  is  afforded  by  a  strangulated  external  hernia 
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with  which  we  shall  deal  in  a  subsequent  chapter  ;  here  the 
vascular  changes  are  the  most  prominent  feature  from  the 
onset  of  the  attack,  where  interference  with  the  blood  supply 
of  only  a  porti(jn  of  the  bowel  wall,  as  in  Richter's  hernia, 
is  sufficienv  to  pnxiuce  the  gravest  symptoms.  Chronic 
obstruction  is  most  often  seen  in  cases  of  carcinoma  of  the 
colon  or  rectum,  wh  .-re  the  growth  produces  an  annular 
stricture,  which  impedes  the  onward  progress  of  the  solid,  or 
semi-solid,  f^ces  contained  in  the  large  intestine. 


Etiology  of  Obstruction 

A  careful  analysis  of  500  cast;i  of  obstruction  admitted 
to  St.  Thomas's  Hospital  durin^'  a  period  of  twenty  years 
reveals  the  foUow'r;'  causes  : — 


Lesion. 

Intussusception 

Carcinoma  of  cajcum  and  rulon 

Adhesions  (mainly  affecting  the  small 
intestine) 

Bands  (mainly  affecting  the  small  in- 
testine)   . . 

Carcinoma  ot  rectum 

Vohulus 

Meckel's  Diverticuhun  pausing  obstruc- 
tion b}'  abnormal  adh">ions)  . . 

Simple  Stricture     . . 

(iallstonc  impaction 

Strangulation  through  nusentcric  aper- 
ture 

Internal  Hernia 

Paralytic  obstruction  witlmut  discoxer- 
able  cause 

Pressure  from  tumour  outside  bowel 

(  arcinoma  of  small  intestine 
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f..r  obstruction,  or  in  which  inte     nal  obstruction  caused 
death  before  operation  could  be  performed ;    the  causative 
esion    was    therefore    accurately    determined    either    b%- 
laparotomy  or  post  mortem  examination.    It  will  be  noted 
that  m  this  hst  there  is  no  mention  of  fscal  impaction   a 
condition  which  the  older  text-books  stated  to  be  one  of  the 
commonest    causes    of    obstruction.     It    rarely,    however 
causes  acute  symptoms,  and  it  yields  to  medic'al  treatment 
m  the  shape  of  enemata  and  aperients,  and  is  in  reality  only 
an   extreme  degree  of    constipation,   not    associated   with 
impairment  of  the  vitality  of  the  bowel,  and  therefore  not 
characterised  by  severe  abdominal  pain  or  repeated  vomiting 
In  so  far  as  these  500  cases  are  concerned,  the  only  instances 
«>f  faecal  impaction  have  been  one  or  two  cases  where  f«cal 

r"'!^'7^u-^T'^  ^''''  '"'*'  ^'  P'"'"  ^t°"^«.  has  been 

oTn  p  1  "'■^^"•'  '*"'^*"'"*'''  "^"^"y  °*  carcinomatous 
origin.  Fscal  matter  in  the  large  intestine  usually  becomes 
arrested  in  the  rectum  or  pelvic  colon,  the  cscum.  or  the 
transverse  colon.  If  it  forms  a  palpable  tumour,  this  is 
usually  too  large  to  be  only  a  malignant  stricture  of  the 
bowel  m  whose  course  the  tumour  lies,  and  a  mass  of  f*cal 
matter  usually  retams   the  doughy  feel  of  hardened  f^ces 

;;Sit  'r?  ^^.  '"'^'"*'^  ^y  *^'  '^"™"'"s  ^^''- "  ^o^bt 

trn   nn    f  P^^n^e  of  organic  obstruction,  the  adminis- 

tration of  severa  large  enemata.  repeated  at  short  intervals 
will  usually  settle  the  differential  diagnosis  between  pure' 
ia^cal  impaction  and  organic  obstruction.  In  the  former 
case  this  method  of  procedure  wi!l  rarely  fail  to  relie^•e 
the  symptoms  completely,  while  in  the  latter  only  slight 

notXatrr "''  ^"'  °"^"  *^^  -^--  -"•  p^-^- 

Causes  of  intestinal  obstruction  other  than  those  of  the 
above  table  may  occasionally  be  met  with,  but  in  order  to 
keep  as  far  as  possible  to  the  clinical  aspect  of  our  subject 

deTail.         °*^*"^'^*'^^-    ^"^     *hen    the    above     tjpes     m 
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Symptoms 

Constipation,  abdominal  pain,  and  vomiting  are  tho 
three  most  prominent  s\Tnptoms  of  obstruction,  and  tlu' 
sequence  of  their  onset  is  an  indication  of  the  acuteness  of 
the  lesion.  In  those  varieties,  such  as  obstniction  by  bands, 
or  intussusception,  where  strangulation  of  the  bowel  occurs 
early,  pain  and  vomiting  make  their  appearance  often  before 
retention  of  faeces  is  observed  ;  whereas,  in  cases  of  stricture 
of  the  bowel,  constipation  is  often  observed  for  days  or  even 
weeks  before  the  onset  of  noticeable  abdominal  pain,  and 
vomiting  appears  only  when  the  vitality  of  the  bowel  wall 
is  becoming  impaired  by  the  pressure  of  retained  faecal 
matter.  Herein,  too,  lies  one  of  the  salient  differences 
between  small  and  large  bowel  obstruction,  for  in  the  former 
the  impt)rtant  factor  is  strangulation,  while  in  the  latter  it 
is  diminution  of  the  lumen  of  the  bowel.  To  put  the  matter 
a  little  differently,  the  higher  the  obstruction  in  the  intestinal 
tract,  the  more  acute  the  symptoms,  because  the  lesion  is 
more  Hkely  to  be  one  which  strangulates  the  bowel ;  the 
lower  the  obstruction,  the  more  the  case  resembles  simple 
constipation.  The  thicker  wall  of  the  large  intestine  affords 
more  protection  to  its  bUxxi- vessels,  and  for  this  reason,  and 
because  of  its  limited  mobility,  strangulation  of  the  colon 
is  rare.  The  fact  that  the  small  Ixiwel  is  a  more  delicate 
ner\'ous  structure  than  the  large  also  accounts  partly  for 
the  severity  of  the  sjTnptoms  in  high  obstruction. 

Constipation  may  be  absolute,  neither  faeces  nor  gas 
being  discharged,  but  it  is  quite  common  for  the  contents  of 
the  bowel  below  the  lesion  to  be  evacuated.  The  occurrence 
of  this  is  not  entirely  dependent  on  the  site  of  the  obstruction, 
for  whilst  the  emptying  of  the  colon  is  not  mechanically 
interfered  with  where  the  case  is  one  of  small  bowel  obstnic- 
tion, yet  strangulation  of  a  portion  of  the  small  intestine 
often  inhibits  peristalsis  of  the  whole  intestinal  tract  below 
the  lesion,  while  vii-^onms  and  even  visible  peristalsis  may  be 
going  on  above  it.     It  is  always  important  to  ascertain,  in 
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thf  absence  of  facal  discharge,  whether  gas  has  escaped 
irom  the  anus,  as  this  may  be  some  indication  of  the  degree 
of  the  obstruction,  and  it  is  more  likely  to  occur  in  small 
than  in  large  bowel  lesions. 

Pain  is  usually  most  acute  in  those  cases  where  the 
obstruction   is   due    to   strangulation,    such   as   occurs    in 
association    with    an    adherent    Meckel's    diverticulum    or 
mtemal  hernia  ;   in  intussusception  it  is  commonly  the  first 
symptom  observed.     This  initial  pain  is  probably  due  to 
stimulation  of  the  nerves  of  the  mesentery,  and  is  usually 
associated  with  shock,  which  in  a  few  cases  may  not  be 
rcco\ered  from,  death  taking  place  from  intestinal  obstruc- 
tion and  shock  before  vomiting  or  constipation  have  had 
time  to  become  noticeable  symptoms.    In  the  majority  of 
cases,   however,   the  pain  is  intermittent  and  colicky  in 
nature,  its  exacerbations  being  often  coincident  with  power- 
ful and  visible  intestinal  movement.    The  site  of  the  pain 
ma\-  be  at  first  localised,  but  as  the  case  progresses,  it  becomes 
more  diffuse  ;  this  is  an  important  differential  symptom  from 
appendicitis,   where  pain   is  at   first   diffuse  and   becomes 
localised  later  in  the  right  iliac  fossa.     It  is  not  uncommon 
howe\er,  for  acute  abdominal  pain,  from  whatever  cause  to 
be  referred  to  the  umbilicus.     In  obstruction  due  to  stenosis 
ol  the  bowel  wall  the  pain  usually  increases  slowly,  and 
definite  localisation  of  it  may  be  associated  with  paroxj-smal 
rigidity  of  the  gut  above  the  stenotic  obstruction. 

Vomiting  is  a  prominent  symptom  and  quickly  follows 
the  onset  of  pain.  To  it  have  been  applied  the  two  adjectives 
"  projectile  "  and  "  regurgitant  "  ;  the  former  because  the 
intestinal  contents  are  usually  ejected  forcibly,  and  the  act 
IS  associated  with  powerful  contraction  of  the  abdominal 
muscles  and  diaphragm,  while  the  regurgitant  character  of 
the  ^•omItlng  is  evidenced  by  the  fact  that  the  vomit  changes 
progressively  from  a  gastric  to  a  bilious,  and  then  to  a  facal 
character.  Several  explanations  of  this  latter  phenomenon 
have  been  advanced,  one  of  which  is  reversed  peristalsis, 
which   docs  not    conunend  itself   to  many  authorities;  it 
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certainly  is  very  rarely  observed  when  the  abdomen  is 
opened  for  the  relief  of  obstruction,  such  peristalsis  being 
nearly  always  seen  to  pass  in  the  normal  direction.     It  has 
also  been  suggested  that  as  the  intestinal  contents  are  forced 
against  the  face  of  the  obstruction,  an  axial  or  marginal 
reflux  current  is  produced,  and  that  this  will  account  for  the 
ease  with  which  the  intestinal  contents  reach  the  stomach. 
On  the  other  hand,  neither  of  these  explanations  is  necessary', 
and  the  true  cause  probably  rests  on  simple  hydrostatic 
principles.    In  obstruction,  and  in  many  cases  of  peritonitis, 
the  bowel  becomes  lilled  with  fluid  ;  during  vomiting,  the 
cardia  is  relaxed,  while  the  pylorus  is  contracted ;    when 
vomiting  has  ceased,  the  cardia  in  its  turn  is  closed  ;  relaxa- 
tion of  the  musculature  of  the  stomach  tends  to  produce  a 
potential  vacuum,  and  if  at  any  time  the  pylorus  is  relaxed, 
fluid  will  of  necessity  flow  from  the  duodenum  into  the 
stomach,  and  thus  a  siphonage  of  the  intestinal  fluids  is 
initiated.     It  is  probable  that  distension  of  the  bowel  and 
the  pressure  of  fluid  will  render  even  the  ileo-cacal  valve 
incompetent,  so  that  the  contents  of  the  colon,  rendered 
fluid  by  excess  of  intestinal  secretion  and  the  action  of 
imprisoned  organisms,  may  flow  back  into  the  ileum.     It  is 
not  necessary  for  the  intestinal  canal  to  be  full  of  fluid  for 
this  reflux  stream  to  be  started,  since  gases  under  pressure 
obey  the  same  laws  as  fluids.     In  the  persistent  vomiting  of 
sea-sickness,  bile  and  the  contents  of  the  duodenum  are 
drawn  back  into  the  stomach,  and  the  reason  why  the 
process  goes  no  further  is  that  the  gas  contained  in  thesmall 
bowel  is  at  low  pressure  and  the  amount  of  fluid  contents 
is  small.      Vomiting  of    formed  faeces  does  not  occur  in 
obstruction    unless    there    is    a    fistulous    communication 
between  the  stomach  and  the  colo.:,  and  this  is  a  verj-  rare 
event,   so    that    by   the    term   f<ecal   vomiting    is    meant 
the  ejection  of  fluid  matter  having  the  colour  and  odour  of 
fsces.     "  Black  vomit  "  may  be  seen,  though  this  is  more 
common    in    general    peritonitis    than    in    pure    intestinal 
obstnirtion  ;    .his  colour  is  due  lo  altered  blood  pigment. 
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Unrelieved  obstruction  leads  to  the  transmigration  of 
infective  organisms  from  the  bowel  to  the  peritoneum,  so 
that  it  is  difficult  to  say  when  the  symptoms  of  obstruction 
give  place  to  those  of  peritonitis,  but  as  regards  the  vomiting, 
diffuse    peritonitis    causes    functional    insufficiency   of   the 
muscles  concerned  in  emesis,  and  therefore  the  'projectile 
vomitmg  of  obstruction  gradually  yields  to  the  easy  overflow 
vomiting  of  peritcmitis ;    the  mechanical  explanation  being 
the  same  as  that  which  accounts  for  the  backflow  of  intestinal 
fluids  m  obstruction,  since  the  stomach  remains  unparalysed. 
In    peritonitis    without   obstruction,   the    \omiting    rarely 
becomes  facal.  but  it  must  be  remembered  that  as  obstruc- 
tion  leads   to   peritonitis,    so   also   does   peritonitis   cause 
obstruction  by  adhesions,  and  pure  peritonitis  often  leads 
to  the  accumulation  of  fluid  within  the  walls  of  the  bowel 
and  thus  favours  the  production  of  faecal  vomiting.    Speak- 
ing generally,  however,  early  facal  vomiting  ma\-  be  re- 
garded as  a  valuable  sign  of  intestinal  obstruction,  but  it 
does  not  serve  to  distinguish  between  large  and  small  bowel 
lesions,  for  the  decomposition  of  the  contents  of  the  smaU 
intestine  may  readily  give  rise  to  a  facal  odour  due  to  the 
action    of    organisms    on    proteid    substances.     That    the 
vomiting    is   primarily   a    reflex    nervous    phenomenon    is 
e%ndenced  by  the  fact  that  it  occurs  in  cases  of  strangulated 
omental  hernia  almost  as  readily  as  when  the  sac  contains 
bowel.     The  effect  of  this  persistent  vomiting,  associated  as 
It  IS  with  accumulation  of  fluid  inside  the  bowel,  is  to  deprive 
the  tissues  of  the  body  of  their  much-needed  fluid  and  lead 
to  severe  constitutional  symptoms. 

Constitutional  Sigms  of  Obstruction.— The  face  is  pallid 
and  shrunken,  the  expression  anxious,  the  complexion 
muddy ;  the  ejes  become  sunken,  and  when  collapse  super- 
venes, the  skin  is  rovered  with  a  cold  sweat.  The  pulse 
does  not  increase  much  in  rate  until  the  later  stages  of  the 
illness,  but  It  decreases  in  volume  at  an  early  period  •  as 
the  obstruction  is  followed  by  peritoneal  infecti-m.  the  pulse 
rate  rises,  so  that  it  becomes  both  rapid  and  feeble.     This 
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slow  increase  of  pulse  rate  possesses  some  dingnostir  value 
in  deciding  between  peritonitis  and  obstruction,  when  the 
case  is  seen  early.  Respiration  is  usually  shallower  than 
normal,  and  to  compensate  for  the  loss  of  depth  the  rate  is  a 
little  increased.  Fever  is  not  common  ;  the  axillary  tem- 
peratiu-e  is  often  subnormal,  even  after  the  early  shock  is 
recovered  from.  Here  again  consecutive  peritonitis  may  b«- 
suggested  bj-  a  rise  of  temperature.  The  tnni^ue  is  thickl\- 
furred,  and  subsequentl\-  lx>comes  brown  and  dr\-  :  the 
breath  is  offensive  ;  extreme  thirst  is  usually  complained 
of.  The  urine  is  scanty  and  high-coloured,  or  in  some 
instances  there  may  be  suppression  ;  this  is  most  often  seen 
when  the  lesion  is  high  up  in  the  bowel,  and  is  accounted  for 
b\-  the  loss  of  fluid  by  constant  vomiting  and  the  failure 
of  intestinal  absorption.  If  the  obstruction  remains  un- 
rehe\ed,all  these  constitutional  signs  will  become  more  and 
more  evident  until  the  patient  dies,  within  a  week,  in  coma. 

Abdominal  Physical  Sigas.— Distension  of  the  abdo- 
men occurs  in  nearly  all  cases,  except  those  in  which  the  site 
of  the  obstruction  is  high  up  in  the  small  intestine  ;  its 
distribution  varies  with  the  position  of  the  obstructi\e 
lesion,  and  will  be  again  referred  to  in  discussing  the  varieties 
of  obstruction.  Visible  peristalsis*  is  erne  of  the  most  valuable 
signs  of  obstruction;  though  it  is  observable  in  normal 
patients  with  very  thin  abdominal  walls,  and  may  occa- 
sionally be  present  in  \-iolent  attacks  of  colic,  yet  its 
presence  points  strongly  to  organic  obstruction,  and  its 
direction  and  the  pattern  which  it  produces  are  helptnl  in 
h)calisati(m  of  the  lesion.  It  is  best  seen  in  cases  of  small 
intestine  obstruction  and  it  tends  to  disappear  as  peritcmitis 
super\enes.  Respiratory  excursion  of  the  abdominal  wall  is 
usually  retained  in  pure  wbstruction  until  the  distension 
becomes  ver\-  marked  or  the  patient  suffers  from  cons<(  iiti\i- 
peritonitis.  It  is  shallower  than  normal,  but  b«'tween  the 
attacks  of  pain  it  is  usually  fairly  free.  The  localised 
absence  of  respiratory  movement,  seen  esfx'cially  in  peritonitis 

•  For  description  of  types  ol  visible  ficristalsis,  see  pp.'i\i-^(i. 
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associated  with  appendii  itis,  is  not  seen  in  obstni'  tion  unless 
there  is  »  xtreiue  local  distension.     Rigidity  of  the  abdominal 
wall  is  a  charaiteristic  of  peritonitis  and  not  of  obstruction, 
and   though   the  abdominal  wall   may  be   tense   from  the 
distension  of  the  subjacent  bow.l,  yet  palpation  is  usiiall\- 
readi!\-  p<>rmitted,  ami  does  not  cause  nuich  pain.     Local 
tciuit-nifss  on  rtrni  pr(  sure  is  'lowever.  met  with  in  obstruc- 
tion, and  may  from  its  position  in  the  course  of  the  bowel, 
suj,'f,'t'^t  a  strantfulafinj,'  lesion  of  the  small  intestine  or  a 
malignant   stricture   <jf   the   colon.     .\  palpable  tumour  is 
sometimes    present,    but    one   nuist    rememb<'r   that    local 
distension   of    bowel   may   produce   a    resistant    swelling; 
tht>  hardening  of  the  uowel  associated  with  a  small  tum<jur 
is  a  \aluable  sign,  and  maj-  be  termed  palpable  peristdliis. 
This  is  mo>t  often  met  with  in  (ases  of  intussusception  and 
stricture  of  the  large  intestine.     It  may  at  times  be  difficult 
to  distinguish  between  palpable  peristalsis  and  local  rigidity 
of  the  abdominal  wall,  and  it  is  often  desirable,  especially  in 
cases  of  suspected   intussusception   in   young  children,   to 
administer    chloroform    to    eliminate    the    rigidity   of    the 
abdominal  muscles.     ,-1  fluid  thrill  is  sometimes  elicited  in 
cases  of  obstruction,  and  it  is  then  due  p;irtly  to  free  fluid  in 
the  peritoneal  cavit> ,  and  partly  to  the  fluid  in  the  lumen 
ot  the  bowel,  for  it  is  rare  for  intestinal  obstruction  to  cause 
sufficient  ascites  for  this  alone  to  yield  the  phenomenon.     A 
local   fluid   thrill,   not   transmitted   from   one   side   of   the 
abdomen  to  the  other,  may  be  met  with  where  the  fluid  is 
conrined  to  the  bowel.     Splashing  can  often  be  produced  by 
alternate  pressure  of  the  hands  over  distended  small  intestine. 
Dulncss  on  percussion  is  often  present  in  the  flanks,  and,  if 
the  position  of  the  patient  is  altered  during  percussion,  it 
may  be  found  that  the  dulness  shifts,  which  is  regarded  as 
a  sign  of  free  fluid  ;   this,  however,  may  take  place  when  the 
fluid  lies  within  the  bowel,  so  that  it  is  a  sign  which  must  be 
interpreted  with  caution,  especially  as  collapsed  bowel  yields 
a  dull  percussion  note.     Usually,  bowel  which  i-  distended 
with  a  quantity  of  fluid  and  a  little  gas.  gives  a  flat,  yet 
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hiRh-pitrhed  note.  If  one  is  in  doubt  whether  the  case  is  one 
of  obstruction  or  liK-ai  peritemitis.  rolling  thi-  patient  over  to 
examine  for  the  sign  of  shifting  dulness  is  hardly  desirable, 
since  in  the  latter  case  there  is  some  risk  of  favouring  a 
spread  <if  the  infection,  and  the  information  «)btained  is 
hardly  commensurate  with  the  risk  to  the  patient.  Audible 
peristalsis  is  of  var>ing  degree  ;  in  some  cases,  where  gas  is 
forcing  its  way  through  the  obstructed  coils,  one  hears  loud 
borbor>gmi,  and  a  stethoscope  is  not  needed  ;  but  ausculta- 
tion often  yields  valuable  information,  as  the  less  audible  the 
peristalsis,  the  more  likely  peritonitis  is  to  be  present. 

Rectal  Examination  may  reveal  the  presence  of  a 
tumour  in  the  bowel  wall  or  palpable  through  the  wall  of 
the  rectum.  It  is  especially  valuable  in  cases  of  intussuscep- 
tion, where  bimanual  e.xamination  by  the  rectum  and 
abdomen  often  demonstrates  the  presence  of  the  causative 
lesion.  Ballooning;  <>/  Ike  rectum  is  met  with  in  cases  of  high 
rectal  carcinoma,  or  malignant  stricture  of  the  pelvic  colon. 
It  is.  however,  t(K)  inconstant  to  be  of  much  diagnostic  value, 
and  is  actually  found  in  many  conditions  apart  from 
obstruction. 

Vaginal  Examination.— Here  again  valuable  informa- 
tion ma>-  be  obtained,  more  often  by  the  discovery  that  the 
pelvic  organs  are  normal  than  by  fin  ng  a  tumour  which  is 
causing  obstruction,  though  this  is  occasionally  felt  bj- 
vaginal  examination. 

Examination  of  Sites  of  External  Hernia.— This  must 
never  be  neglected,  and  the  patient's  clothing  must  b«' 
pulled  down  low  enough  to  e.\pose  the  femoral  as  well  as  the 
inguinal  regions,  for  a  strangulated  femoral  hernia  often 
causes  visible  peristalsis  and  other  phenomena  associated 
with  intra-abdominal  obstniction. 


Diagnosis  of  Obstruction  from  other  Conditions 

This  is  often  fraught  with  difficulty,  and  a  correct  con- 
«Iusion  can  best  be  arrived  at  by  a  careful  consideration  of 
the  previous  liistory  ni  the  patient,  the  order  of  onset  of  the 
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tjxistinK  sympt..ms,  and  the  recognisable  physical  si«ns. 
The  gums  must  be  examined  for  the  presence  of  the  bhie 
line  <.f  phjmbism,  the  knee  jerks  and  pupils  must  be  examined 
t(.  ehmmate  intestinal  crises,  and  at  the  sjime  time  it  must 
W  remembered  that  a  patient  who  wr.rks  in  lead,  or  a 
ta.Vtic,  may  have  organic  ob8tructi.m.  Examination  of 
recnm,  vagina,  and  the  hernial  orifices  m-v  thmw  light  (.n 
the  forms  of  pelvic  peritonitis  and  e-  -  ,\  hernia  Colic 
in  Its  many  forms  is  not  usually  ace.  ,,;, ...n,. .. 
distension,  and  the  localisation  of  t  j,„.  , 
to  the  right  hypochondrium,  the  1«  i  ,r'  n^.h 
region,  or  the  course  of  the  col.  r  ,.  »,■  -. 
the  successful   administration      ;  r  i.  . 

will  often  confirm  the  diagnos  -  (  i  .  ,1 
adults  does  sometimes  lead   •      pir.i'   r      ,  ' 
consecutive  peritonitis,  and   wi.r-     .»•      - 
case   presents   the  signs  of  obstJ  i,  t^on  ,     tut 
enteritis  produces  diarrhoea,  and  not    i>  : 
children  the  diagnosis  between  enteriti.. 
is^  usually  made  by  the  discovery  of  an  abdominal  tumouHn 
the  latter  disease,  m  which  vomiting  is  <iften  n».t  a  marked 
feature  of  the  case,  though  diarrhcea  is  met  with.    Gastric  and 
duodenal  perforations  are  diagnosed  tm  the  possible  historv 
of   preceding    dyspepsia,    with    perhaps    hsmatemesis  or 
metena,  the  characteristic  a  „i.e  onset,  and  the  gradual  loss 
of  liver  dulness  due  to  free  ^  .,  in  a  n..n-distended  abdomen 
^'l'"'?""'  •''"^'"S  from  disease  of  the  vermiform  appendix 
or  fallopian  tubes,  or  peritonitis  due  to  such  organisms  as 
the  pneumococcus.  is  usually  associated  with  fever  •  tender- 
ness and  rigidity  appear  early,  and  the  onset  is  often  signahsed 
by  diarrhcea.     The  presence  of  marked  leucocytosis  is  in 
favour  of  peritonitis.     If  a  case  of  ..bstruction  is  tir^t  seen 
after  peritoneal  infection  has  occurred,  differential  diagnosis 
may  be  impossible  ;  this  dini.al  transition,  h.mever,  usualh- 
t.ikes  twenty-four  hours. 

Acute   hamorrha^ic  pancreaiiH^   dr-e:^    simulate   obstruc- 
tion very  closely,  since  pain,  vomiting,  .-.nd  constipation  are 
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the  leading  symptoms ;  the  vomiting,  however,  rarely 
becomes  fecal,  and  the  pain  is  hmited  for  sonu"  time  to  the 
upper  half  of  the  abdomen,  which  is  more  tender  and  iigid 
than  in  obstruction.  Twisicti <narian  pedick  produces  similar 
but  less  urgent  symptoms  ;  the  results  of  a  lombined  vaginal 
and  abdominal  examination  may  lead  to  a  correct  diagnosis. 
In  none  of  these  diseast>s.  with  the  jxtssible  exception  of 
intestinal  coli. ,  is  visible  peristalsis  likely  to  Ix-  met  with. 

Treatment 

In  cases  such  a-*  we  are  concerned  with,  treatment  must 
be  by  operation.  When  once  the  diagnosis  is  made,  there 
should  be  no  dthi\-  in  preparing  for  ofKrati\-e  relief  of  the 
obstruction,  although  its  site  may  not  have  been  diagn..sed. 
Su( h  preliminar\  st»'ps  should  be  taken  as  wv  ha\e  ah-ead\ 
considered  in  the  chapter  on  Laparotonjx .  and  the  surgi-oii 
should  have  his  needles  read\  threaded  fur  si;  h  pro<fdun> 
as  resection  and  anastomosis  of  Ixiwel,  or  the  formation  o| 
an  artificial  anus.  The  obje<t  of  the  op-ration  is  twofold  : 
to  renxtve  the  cause  of  the  obstruction  and  to  empty  ti.e 
distended  bowel  (»f  its  retained  pnKlucts  ;  it  is  likelx  to  fail 
if  the  patient  g.K-s  ba(  k  to  bed  with  a  greatly  distendeil 
abdomen. 

Before  the  an;tsthetic  is  given,  the  stomach  sixnild  be 
washed  out.     This  is  a  most  im|)ortant  jMiint,  and  will  Ix- 
appreciated  by  the  patient,  the  anasthetist.  and  the  surgeon. 
The  patient  will  !>«•  relieved  of  much  objei  tionable  gastri. 
fluid,  there  will  In-  nui<  h  less  tendency  to  vomiting  during 
the  (ourse  of  the  ojMration.  and  therefore  less  risk  of  subst- 
<pient    aspiration    pmunionia.     If    the    comlition    of    the 
patient    warrants    it,  we  picfer  a   general  ana>theti( .     \V. 
will  first  discuss  the  pnxedure  in  a  case  where  the  .aiise  i.i 
of>stru<  tion  is  unknown,  and   where   the  d.ndition  »if   th. 
I>atient  is  giMnl. 

The  Search  for  the  Obstruction.  If  no  >atisfa(tor\ 
diagn<.sis  has  Ixen  made,  the  l>«>t  inci>i,,n  is  one  from  four  t.. 
six  inches  in  length  through  the  right  rectus,  with  the  up|Hi 
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third  of  its  lonj-th  abi)\v  the  level  of  the  umbilirus.  The 
^^reat  merit  of  this  imision  is  that  it  fjives  ),'(MKi  aciess  to 
most  of  the  jH'ritoneal  cavity,  and  brings  one  directly  on 
to  the  titcuni  and  appendix,  the  state  of  the  former  being 
the  criterion  between  larg»>  and  small  bowel  obstriu  tion,  and 
disease  of  the  latter  the  most  (ommon  source  of  error  in 
diagnosis.  If,  however,  the  surgeon  feels  confident  that  the 
•  ibstruction  is  due  to  growth  of  the  lower  colon  or  rectum,  a 
left  rectus  imision  has  the  advantage  that  a  satisfactory 
colostomy  ma\-  be  performed  through  the  incision  made  for 
exploration. 

As  s<M)n  as  the  {H-ritoneal  cavity  is  ojx'ned,  fluid  tinged 
with  bl(MKl  often  escapes,  and  distended  bowel,  small  intestine 
or  lacum,  presents  in  the  wound  ;   this  should  be  prevented 
from  prolapsing  by  the  gentle  insertion  of  wide  gauze  plugs, 
and  two  fingers  of  the  left  hand  should  be  intHnluced  t.i 
palpate  the  jH-lvis  and  hernial  regions,  not  forgetting  th'.- 
obturator  foramen.      If  the  search  is  negative,  the  lacum 
should  next  be  examined,  and  if  this  is  distended  we  learn 
at   once   that   the  obstruc  tion  is  in   the   large  bowel  ;    the 
.  :e«  urn  is  then  returned  to  the  abdomen,  and  the  hand  is 
passed  down  into  the  pelvis  towards  its  left  side  to  search 
for  the  pelvic  colon,  whith.  if  distended,  is  easily  fo»md 
through  a  right   rectus  incision.     Distension  of  the  pehi.- 
<olon  indicates  obstruction  in  the  rectum,  or  just  above  it. 
and  further   palpation  in   the  pelvis  will   usually  reveal  an 
annular  growth  of  the   bowel,   oi    some  such  obstructing 
lesion.     The  diagnosis  is  made,  and  treatment  consists  in 
IKrf<.rming  left  iliac  colostomy.     The  original  in.  ision  ma>- 
then  1h>  cloM'd,  and  left -sided  colostomy  |H'rformed  th.ougii 
a   mu.Mle-splitting   incision   in   one   stage,    the  explorat(.i\ 
incision  being  covered  with  a  M-.iled  collodion  dressing  bt>fore 
the  colon  is  o|Hned.     .\  rather  small  I'auls  tube  should  be 
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If  the  caecum  is  dilated  while  the  pelvic  colon  is  collapsed, 
the  lesion  lies  between  these  two  points,  and  special  attention 
should  be  directed  to  the  splenic  and  hepatic  flexures,  common 
sites  of  ring  carcinoma.  It  is  easy  to  identify  the  transverse 
colon  by  the  attachment  of  the  omentum  to  it,  and  if  this  be 
collapsed,  the  lesion  is  almost  certainly  at  the  hepatic 
flexure.  When  the  colon  is  greatly  distended,  the  localisation 
of  a  small  annular  constriction  is  often  difficult,  and  mucli 
time  may  be  gained  by  isolating  a  portion  of  the  bowel, 
wrapping  it  round  with  sterilised  gauze  pads  or  cloths  and 
puncturing  b\-  means  of  a  trocar  or  narrow-bladed  knife  ; 
the  bowel  may  thus  be  emptied,  diagnosis  rendered  easier, 
and  the  patient  rid  of  much  toxic  fluid.  The  aperture 
should  be  closed  with  a  purse-string  suture  covered  with  a 
couple  of  Lembert  stitches ;  if  the  siurounding  bowel  is 
carefully  protected  and  the  colon  washed  over  with  saline, 
the  risk  of  the  proceduri'  is  very  slight.  Having  identified 
the  cause  of  the  obstruction,  the  duty  of  the  surgeon  is  to 
relie\e  it,  and  it  is  t)ften  not  desirable  to  attempt  more  than 
the  relief  of  obstruction.  For  growth  at  the  splenic  flexure, 
a  trans\  erse  colostomy  may  be  performed  in  the  upper  angle 
of  the  right  rectus  incision,  the  rest  being  sealed  off  with 
collodion  ;  for  carcinoma  of  the  hepatic  flexure,  a  caecostomv 
in  the  lower  angle  of  the  wound  is  satisfactory.  The  operator 
should.  howe\tr,  ascertain  in  the  case  of  growth  of  the  largi 
bowel  whether  there  are  metasta.ses  which  prohibit  radiial 
oiHTation  at  a  future  date,  or  whether  the  growth  itself  is  a 
removable  one.  If  metastatic  deposits  are  present,  or  tin- 
growth  is  too  fixed  for  removal  at  a  subsetjuent  operation, 
the  formation  of  an  artificial  anus  well  above  the  growth  is 
the  only  available  course.  When  the  growth  is  capable  of 
remo\al,  there  are  se\eral  courses  open  to  the  surgeon,  since 
inunediate  resection  and  intestinal  anastomosis  are  out  of 
the  question  where  acute  obstructicm  is  present  ;  these  we 
>hall  discuss  in  treating  of  the  spec  ial  \arieties  of  obstruction. 
When  the  cecum  is  not  distended,  the  small  intestine 
nnist  be   the  m  .it  of   the  mischief,  and   as  a  rule    several 
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distended  coils  will  present  in  the  wound.  If  the  preliminary 
search  with  two  fingers  of  the  left  hand  does  not  reveal  the 
site  of  the  obstruction  in  the  small  bowel,  these  coils  may  be 
allowed  to  escape  gradually,  being  co\ered  with  sterilised 
cloths.  Forcible  pulling  on  the  coils  is  most  undesirable 
and  may  easily  lead  to  rupture  of  the  gut,  but,  to  reach  the 
lowest  part  of  the  distended  bowel  on  the  pro.ximal  side  of 
the  obstructive  lesion,  the  coils  must  be  gently  drawn  out. 
In  cases  of  high  obstruction  colUipsed  bowel  is  often  seen 
soon  after  the  dilated  coils  have  been  exposed,  and  it  may 
be  quicker  and  easier  to  run  the  collapsed  gut  through  one's 
hands  up  to  the  obstruction  than  to  work  from  above  down- 
wards. The  most  difficult  cases  are  those  in  which  the 
obstruction  is  low  down  in  the  ileum  and  due  to  adhesions  in 
the  pelvis  ;  in  these  cases  the  preliminary  digital  e.\ploration 
may  often  reveal  the  nature  of  the  lesi(m  at  an  early  stage 
of  the  operation.  In  all  cases,  however,  some  prolapse  of 
both  distended  and  collapsed  bowel  is  essential  in  order  to 
be  sure  that  the  intestinal  passage  is  restored,  which  is 
evidenced  by  the  gradual  distension  of  the  previous  shrunken 
coils  after  the  obstruction  has  been  relieved. 

The  Relief  of  the  Obstruction.— Where  it  can  be 
done  with  speed  and  safety  the  obstructing  lesion  should  be 
removed,  adhesi(ms  must  be  divided,  and  bands  renioxed, 
especially  when  they  are  formed  by  Meckel's  diverticulum, 
the  vermiform  appendi.x.  or  Fallopian  tube ;  intussus- 
ception reduced  ;  volvulus  luUwisted  ;  internal  hernia- 
reduced  by  tracticm,  and  so  on.  But  further  than  thi> 
the  C(mdition  of  the  bowel  at  the  site  of  obstruction  nuist 
be  carefully  examined,  particularly  in  cases  of  strangulation. 

Treatment  of  the  Intestine.— In  a  large  nuinl)er  ol 
cases  the  actual  constricti(m  is  not  tight,  and  as  soon  as 
relief  is  given  the  contents  of  the  bowel  pass  freely  on.  Here 
all  that  is  necessar\-  has  bi^en  done,  and  the  abdomen  may  be 
closed  with  some  confidence  as  to  the  progress  (;f  the  case. 


A.  When  th:  bowel  is  viable  but  the  obstnuti 


on  ts  sex'ere. — 


Here  the  great  danger  is  that,  although  the  intestinal  passage 
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is  restored,  yet  the  bowel  may  remain  in  a  state  of  paralysis 
and  the  piitient  may  still  suffer  from  toxaemia.  The  best  way 
to  avoid  this  risk  is  to  evacuate  the  distended  coils  and 
thus  Rive  immediate  relief  to  the  intestinal  musculature 
fr«)m  the  pressure  of  imprisoned  fluid  and  f;as.  To  carry  out 
this  procedure,  all  the  intestine  except  the  dilated  coil  just 
above  the  seat  of  obstruction  should  be  returned  to  the 
abdomen,  and  this  portion  of  the  bowel  should  be  surrounded 
with  warm  sterilised  towels  to  prevent  soiling  of  the  peri- 
toneum. It  must  next  be  opened  by  an  incision  lar^e  enough 
to  admit  a  mediam-sized  rubber  tube  which  leads  to  a  re- 
ceiver ;  the  tube  should  b<'  passed  at  first  <)nly  a  few  inches, 
and  then  further,  as  the  How  from  the  proximal  loop  of  bowel 
diminishes  ;  in  this  way  a  considerable  tract  of  the  intestine 
can  be  emptied,  and  it  answers  better  than  expression  of  the 
bowel  ccmtents  by  "  milking  "  with  the  fingers,  althoiigh 
this  plan  should  be  adopted  if  the  condition  of  the  patient 
is  not  g<MKl  enough  to  justify  a  procedure  that  may  take  some 
time.  When  the  b(»wel  is  satisfactorily  emptied,  the  incision 
in  its  walls  should  be  closed  with  a  double  row  of  Lembert 
sutures  and  the  intestine  cleansed  with  saline.  The  coil  may 
then  be  dropjH'd  back  into  the  perit<meal  cavit\-  and  th«- 
abdomen  closed.  If  it  is  thought  desirable,  the  abdominal 
incision  may  be  partially  closed  before  this  evacuation  of 
bowel  contents  is  performed. 

B.  When  SdWf  portion  of  the  bowel  is  not  viable. — The 
affected  intestine  may  be  at  the  site  of  the  obstruction  or 
beyond  it,  according  to  the  nature  of  the  lesion.  In  such 
(ases.  if  the  lesion  Im-  of  the  small  bowel,  and  the  condition 
of  the  patient  is  g<H)d,  res<'ction  and  anastomosis  is  the 
correct  lourse.  A  V-shaped  |)ortion  of  the  thrombosed 
mesentery  must  be  excised  with  the  b«)wel.  and  it  is  most 
imi)ortant  to  resect  wide  of  the  disease  through  healthy 
intestine.  Wliere  jjossible,  we  are  in  favour  of  axia'  anasto- 
mosis, though  it  is  difficult  if  the  proximal  end  is  greatly 
distended  while  the  distal  iM»rfion  is  collapsed,  and  this 
condition  mav  render  the  use  of  a  .Murphy's  button  or  Mayo 
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Robstm's  bobbin  desirable,  though  simple  suture  is  to  be 
preferred.  Special  attention  nuist  be  paid  t<»  the  mesenteric 
border  of  the  gut ;  this  should  be  first  secured  by  a  separate 
stitch  which  takes  up  all  the  coats  and  the  divided  mesentery 
as  it  passes  on  to  the  gut  ;  this  stitch  may  be  tied  and 
cut  short  inside  the  lumen  of  the  bowel,  and  the  rest  of  the 
suturing  should  be  carried  <m  at  this  portion  of  the  bowel  as 
if  the  primary  fixation  stitch  had  not  been  applied.  Artificial 
aids  to  anastomosis  do  not  save  much  time,  and  there  are 
grave  objections  to  Murphy's  button,  since  it  ma\'  exert  t(K) 
much  pressure  on  the  Ixiwel  wall  and  produce  gangrene 
beyond  the  line  of  suture,  or  by  its  weight  cause  kinking  of 
the  ltM)p  in  which  it  lies  and  produce  reiurrent  obstruction, 
or  again,  if  used  in  the  small  intestine,  it  may  not  be  able  to 
pass  the  ileo-csecal  valve ;  on  the  other  hand,  these  bobbins 
do  enable  the  surgeon  to  join  distended  to  collapsed  bowel, 
though  the  risks  attached  to  this  suture  are  great,  as  another 
factor,  namely,  the  infection  of  the  proximal  intestine,  has 
to  be  considered.  In  some  cases  it  may  be  wise  to  close  both 
ends  and  perform  a  lateral  anastomosis.  This  introduces  a 
double  risk,  at  the  line  of  anastomosis,  and  at  the  closed  end 
of  the  upper  portion  of  gut,  and  hence  end-to-end  union  is 
to  be  preferred.  Whichever  method  of  anastomotic  closure 
is  adopted,  the  upper  bowel  must  be  emptied  of  its  contents. 
We  have  laid  do\%-n  this  course  as  the  best  for  strangulation 
of  the  small  intestine  because  the  prtniuction  of  an  artificial 
anus  is  likely  to  lead  to  in.inition  and  severe  excoriation  and 
autti-digestion  of  the  skin,  both  of  which  will  render  a  second 
operation  for  the  closure  of  the  intestine  dangerous  and  difti- 
<ult.  If  the  surge<m,  however,  knows  that  he  is  dealing  with 
the  lower  end  of  the  ileum,  lie  may  trust  to  the  two  st.ii^c 
ii|)eration,  as  the  state  of  .icute  obstruction  is  most  un- 
ilesirable  for  anastomosis.  The  first  o{KTation  is  then  cim- 
cluded  by  tying  a  Paul's  tube  into  each  end  of  the  bowel  after 
resection  through  healthy  intestine,  and  the  two  ends  are 
ti.xed  in  the  wound.  In  the  case  of  gangrenous  large  intestine 
there  can  be  no  doubt  that  this  method  of  pnK:edure  should 
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always  be  udupted,  and  the  second  stage  may  be  post^xjned 
till  the  patient  is  quite  lit,  while  in  the  case  of  the  ileum  the 
second  operation  must  be  undertaken,  if  possible,  within 
ten  days,  or  the  patient  will  be  too  wasted,  and  the  skin  will 
have  become  ten*  sore,  for  the  safety  of  the  second  operation. 
C.  Relief  of  Obstruction  when  the  Condition  of  the  Pat:  >•' 
is  bad. — Under  these  circumstances  the  medical  attendants 
must  decide  whether  operation  should  be  performed  or  not. 
but  unless  the  patient  appears  likely  to  die  within  a  ver\- 
short  time,  it  is  usually  worth  while  nmning  some  risk  with 
the  chance  of  saving  the  patient's  life.  Gastric  lavage  often 
improves  the  condition  and  makes  operation  appear  more 
feasible  in  severe  cases,  and  the  dangers  of  a  general  anaes- 
thetic may  often  be  avoided  by  lumbar  or  local  amesthesia. 
In  such  cases  an  incision  should  be  made  near  the  mid-line, 
and  a  Pauls  tube  tied  into  a  distended  lcH»p  of  bowel,  which 
should  be  anchored  to  the  wound  ;  no  st>arch  should  be 
made  for  the  site  of  obstruction,  as  this  will  prolong  the 
"peration  and  probabl>-  increase  its  risks.  This  procedure. 
if  c«iurse.  is  only  to  be  recomnu-nded  where  the  condition  of 
the  patient  does  not  warrant  any  further  steps,  and  is  an 
•peration  of  only  a  temporary  character.  If  rec«)ver\- 
insues.  the  abdomen  must  be  opened,  the  obstruction  treated 
adic.illy.  and  the  facal  tistula  closed.  It  does  certainly 
>ucce  d  in  a  few  cases  where  the  small  intestine  is  obstructed, 
but  '  •  so  severely  strangulated  as  to  produce  gangrene  of 
H>'         •  of  the  gut. 

■f^'  r  Treatment. — The  results  of  operations  for  obstruc- 
II  de|Hn(l  very  largely  on  judicious  after-treatment,  and 
It  ■  difficult  to  lay  down  definite  lines  for  the  treatment, 
-iiue  so  much  dejHnds  on  the  steps  taken  at  the  operation  ; 
Inr  example,  a  ( .ise  where  resection  and  anastomo.sis  t>f  the 
bowel  has  been  iK-rformed  must  be  managed  very  different]\- 
Irom  one  in  which  obstruction  has  been  relieved  by  the 
lurmation  ot  .m  artificial  anus.  Directly  after  the  operation 
the  patient  should  be  clothed  in  a  warm  flannel  gown,  and 
iLinsterred  from  the  ojMTation  table  to  a  bed  with  warm 
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blankets  and  hut  water  bottles  as  quickly  as  possible.     The 
most  urgent  symptom  requiring  attention  in  the  first  tweh-e 
hours  is  shock,  and  the  essential  treatment  for  this  condition 
lies  in  the  administration  of  saline.     Intravenous  infusion 
may  at  times  be  called  for  before  the  patient  leaves  the 
operating  table,  and,  if  so.  it  should  be  carried  out  slowly, 
so  that  the  abdominal  wound  and  the  infusion  wound  are 
closed  at  the  same  time.     It  is  not  desirable  to  put  more 
than  two  pints  of  physiological  saline  solution  (ofj  per  cent.) 
into  the  veins,  as  a  greater  quantity  is  likely  to  find  its  way 
from  the  general  circulation  into  the  serous  sacs  and  lungs. 
.\drenalin  (i  in  looo  aqueous  solution  of   the  chloride)  is 
with  advantage  added  to  the  salt  solution,  in  the  strength 
of  m.  jo-60  to  the  pint  of  saline.     The  position  of  the  patient 
in  bed  iscjf  the  greatest  importance,  as  the  surgeon  does  not 
know  what  degree  of  peritoneal  infection  may  be  present. 
To  protect  the  patient  as  far  as  possible,  obstruction  cases 
-.hould  be  treated  by  posture  jr  *  as  cases  of  peritonitis  are, 
and  the  Fi>wler  position  shoula  be  adopted  from  the  tirst. 
In  a  few  cases  of  severe  shock  the  return  of  bl(M^  to  the 
iieart  shouW  be  favoured  by  placing  the  head  low  and  raising 
the  foot  of  the  bed  on  w(M>den  blocks,  but  unless  the  shock 
is  very  severe  this  position  is  best  avoided,  as  it  embarrasses 
the  diaphragm    ind  tends  to  lause  ha>.il  congestion  of  the 
hmgs  ;    occasionally,  however,  these  risks  must  be  run  to 
save  the  patient  from  immediate  sho<k  and  collapse,     .\uto- 
infusion  is  useful,  .md  (onsists  of  the  application  of  Hrm 
flannel  bandages  from  the  hands  and  feet  up  to  the  trunk, 
thus  returning  the  blood  from  the  superficial  to  the  deep 
\eins.     The  continuous  <idministration  of  saline  per  rectum 
IS  indicated  in  cases  where  peritoneal  infection  is  present,  or 
where  the  patient   is  wasted  from   loss  of  fluid   from   the 
tissues.     It  should  be  commenced  before  the  patient  (oines 
round    from  the  an;esthetic,  and  10  or  more  pints  nia\-  be 
.ibsorbed   in    the    tirst    twenty-four   hours   after   operation. 
If  the  rectal  tub-  i^  inserted  directly  the  jiatient  is  retiirne<l 
t<i  bed,  four  pint-  .  .m  be  slowly  run  in  before  consciousness 
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rettims  and  the  patient  will  not  then  resent  the  pres«'n<-e  (A 
the  metal  tube  in  the  rectum.  This  rectal  infusion  is  not 
compatible  with  the  early  administration  of  purgatives,  but, 
if  the  saUne  is  not  at  first  retained,  an  enema  should  b**  gi\en 
to  clear  the  rectum  and  pelvic  colon.  In  those  cases  wh«T»» 
Siihne  is  not  retained  by  the  rectum,  continuous  subcutane«)us 
infusion  may  be  adopted.  Pituitary  Extract  is  a  valuable 
(IruK,  as,  in  addition  to  raising  the  blo<xl-pressure,  it  stimu- 
lates peristalsis ;  it  may  be  given  in  i  c.c.  doses  of  the 
Hurroughs  and  Wellcome  preparation  hourly.  Strychnine 
iind  digitahs  may  be  useful  after  the  loss  of  blcMKl  from  the 
general  circulation  haj  been  compensated  for,  and  prepara- 
tions of  Ergot,  which  increase  the  peripheral  resistance,  may 
W  used  while  shock  is  still  present.  Morphia,  of  cours«-,  is 
b»'st  avoided,  as  inhibition  of  peristalsis  is  most  undesirable  ; 
it  should  onlj'  be  given  in  cases  of  extreme  restlessness,  and 
not  for  the  relief  of  pain.  Twenty  grains  of  aspirin  in  a 
little  saline  (2  oz.)  will  often  relieve  pain  when  given  b)'  the 
re(t\mi. 

.\s  regards  diet  and  the  administration  of  aperients,  nui<  li 
Mill  depend  on  the  precise  nature  of  the  operation.  an<l  tor 
piirfioses  of  description  this  aspect  of  the  after-tn-.-iinK-nt 
n>;iy  be  considered  under  the  following  headings  :- 

.\.  Thoae  Cases  in  which  Obstruction  has  been  relieved  and 
//;<•  Bovel  remains  intact. — Here  the  treatment  is  that  of  ,in 
ordinary  abdominal  op«'ration,  except  that  one  is  anxious 
to  obtain  an  early  action  of  the  bowels.  These  are  most 
often  instances  of  small  bowel  obstruction,  and  tlierelore 
purgatives  are  indii  at<-d  rather  than  enemuta.  Smie 
surgeons  givt-  a  dose  of  calomel  (grs.  3-5)  dinvtly  the  pjttient 
is  able  to  swallow  it,  and  if  this  does  not  act  in  6-8  hours,  it 
is  followed  by  a  dose  t>f  sodium  or  magnesium  sulphate. 
We  prefer,  however,  to  wait  at  fcnist  six  hours  befon-  giving 
<lniK«*  by  the  mouth,  lest  vomiting  be  excited  ;  at  tlu-  end 
111  this  time  two  drachms  «>f  magnesium  sulfate  ma\  ht- 
given  ever>'  two  hiiirs  till  the  bowels  act,  <»r  calomel  maybe 
given  m  repeated  -nuill  dox-^  \>i  gr   \~i  in  .1  similar  fashion. 
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Repcatfd  small  doses  of  castor  oil  are  best  avoided  unless 
one  can  wait  till  the  third  day,  as  it  is  very  liablt*  l:»  induce 
vomiting,  and  it  causes  needless  intestinil  disci>mfort,  b>- 
uctin({  on  the  lower  rather  than  im  the  upper  bowel.  Flatu- 
lence ma>-  be  relieved  by  the  piiss;i(^e  ot  a  rectal  tube  through 
the  anal  sphincters  occasitmally,  the  tube  being  left  in 
|)osition  for  half  an  hour  at  a  time.  In  the  presence  of 
troublesome  vomiting,  enemata  are  better  than  aperients, 
and  where  there  is  much  abdominal  distensitm  an  early 
administration  of  a  soap-and-water  enema  with  an  ounce  of 
turpentine  will  often  give  great  relief,  and  both  flatus  and 
taeces  will  be  evacuated  in  a  favourable  case.  The  vomiting 
itself  must  receive  attention,  and,  though  it  may  only  be  of 
the  {>ost-ana:sthetic  type,  steps  should  be  taken  to  check  it, 
as  it  tends  to  exhaust  the  patient  and  throw  excessive  strain 
on  the  ab<l(>minal  wall  ;  cocaine  hydrochloride  in  doses  of 
gr.  ,';,  or  tincture  of  iodine  in  drop  doses  in  a  Uttle  water, 
repeated  half-hourly  for  three  or  four  doses  often  succeed, 
but  if  these  fail,  early  gastric  lavage  should  be  adopted,  with 
plent\  of  water  to  which  a  little  sodium  bicarbonate  has  been 
added.  This  evacuation  of  the  stomach  contents  may  have 
to  be  re[K-ated  from  time  to  time,  but  it  usually  gives  so 
much  relief  that  it  is  welcomed  rather  than  resented  by  the 
patient. 

As  regards  diet,  the  object  shmild  be  to  give  food  whiih 
\\\\\  require  little  digestion  and  will  be  readily  absorbed 
without  giving  rise  tcj  much  residuum,  or  tending  to  the 
lormation  t>f  gas  within  the  bowel.  For  the  first  three  days 
the  diet  should  be  restricted  to  fluids.  Thirst  is  often  a 
promin»nt  feature  of  the  early  stage  of  convalescence  and 
there  I  an  bt-  no  objection  to  draughts  of  water  up  to  5  or  6 
ounio  .it  a  tinu-,  instead  of  the  meagre  sips  to  which  the 
patient  is  often  condemned  during  the  first  twelve  hours. 
K\en  if  \omiting  is  occurring  this  drinking  of  water  will 
ttnd  t(i  wash  liut  the  stomach  ;  but  the  amount  swallowed  at 
an\  one  time  should  not  be  more  than  a  cupful.  The  suck- 
iji^  "1  ICC  do«>  occasionally  check  the  tendency  to  vomiting. 
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but  if  it  is  pemiHted  in,  the  mouth  gets  ven  drv  and  the 
tongue  hard,  and  thirst  is  not  quenched  by  it.  Thi-  adminit- 
tration  of  sahne  per  rectum  does  much  to  diminish  tliirst. 

Milk  is  an  excellent  fluid  fcnxl,  but  where  peristalsi>  is  not 
active  it  has  a  tendency  to  cause  flatulence,  and  tin-  farcal 
residiie  on  a  milk  diet  is  undesirably  bulky.     Albumen  water, 
made  up  with  the  white  of  four  eggs  to  a  pint  of  water  with 
the  addition  of  lemon  and  sugar  to  taste,  is  a  far  njore  suitable 
form  of  fluid  diet  for  the  first  three  diiys  of  convaIes«ence. 
as  it  is  readily  absorbed,  and  does  not  favour  the  prodiK  ti..n 
of  decomposition  products  and  gas  in  the  bowel.     An  all(.w- 
ance  of  two  pints  in  the  twenty-four  hotirs  i>  suHuient  to 
maintain  the  patient  s  strength.    Glucose  is  an  e.xcellent  and 
easily  assimilated  f.MKl-stuff,  and  it  is  b«'st  administered  \n 
thf  form  of  raisin  tea,  made  by  stewing  i  hopjH-d  Valend.i 
raisins  in  twice  their  bulk  of  water  for  tw..  hours,  and  then 
filtering.     The  infusion  obtained   is  a   solution  of  gliuos*' 
nude  pabtable  by  the  other  s,.luble  constituents  of  the 
raisin.     Barley  water  may  aLs«i  Ik-  used  with  advantage. 
These  three  fluids  may  well  be  alternated,  and  if  4  to  .,  ounces 
an-  given  every   two  hours  the  patient   will  rareh    suffer 
from  either  hunger  or  thirst.     If  it  b»-  desired  to  add  milk 
to  the  diet,  it  should  b<'  peptonised,  and  a  few  oun.  es  ina\  U- 
giv.-n  in  place  of  other  fluids.    Plasmon.  whi.h  contains  the 
proteid  elements  of  milk,  may  be  given  after  the  tirst  (ia\-, 
and  soinatose  and  sanatogen  can  also  b»'  added  a-  the  .as,' 
progresses.     By  the  third  day  the  patient  should  be  abl.. 
to  take  a  httle  solid  food  in  the  form  of  bread  and  butter  or 
siM.nge  cake,  and  as  s<H,n  as  the  bowels  are  found  to  be  acting 
satisfactorily,  perhaps  with   tli.   aid  <.f  a  saline  ajH-rienf  or 
small  dosi's  of  castor  oil,  the  diet  may  b»'  steadih-  ine reas.d, 
the  ingestion  of  abundant  fluid  being  en.ourag.d.     Stinni- 
lants  may  be  needed  in  some  cases,  and.  inde.d.  on  the  tirst 
da\-,  brand)-,  well  diluted  with  water,  is  (,ften  ret.iined  bitter 
than  any  other  li<jiiid.     If  stimulants  are  used,  th.-  best  form 
IS  either  g.MKi  old  brandy  or  iced  champagne,  the  i.itter  having 
.1  bi-nelicial  effect  in  allaying  vomiting.     l-|,itiil.  no-,  in  the 
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later  stages  of  convalescence,  niay  b«-  relieved  by  the  occa- 
Hiimal  administration  of  a  dra(  hm  ol  Siil  Volatile,  with  a 
pinch  ui  sodium  bicarbonate,  in  a  winegbss  «)f  water. 

Daily  examination  «»f  the  abdomer.  must  b«"  made  to 
asiertainif  there  is  any  evidence  of  pt'ritonitis,  e\  idenced  by 
imprfect  respiratory  movement  or  rigidity  of  the  abdominal 
wall,  «ir  of  recurrent  obstruction,  as  shown  by  distension  or 
visible  peristalsis.     If  no  ((implications  arise   in   the  tirst 
week,  the  piitient  may  be  allowed  to  assume  any  position 
of  comfort   that  d<K"s  not   throw  too   much  strain  on  the 
abdominal  wotmd.  and  the  skin  stitches  should  b«'  removed 
on  the  eighth  or  tenth  day  ;  if  the  stitches  go  through  more 
of  the  wall  than  the  skin,  it  is  well  to  leave  them  for  at  least 
ten  da\-s  from  the  cLite  of  op«'rati<m.     If  the  incisi«m  is  a 
long  one.  a  large  dressing  and  a  firm  bandage  should  be 
applied  even  after  the  wound  is  healed  for  another  week, 
and  for  a  period  of  between  two  and  three  weeks,  as  a  rule, 
the  patient  shoidd  be  confined  to  Nd.     In  the  case  of  old 
jwtients  it  may  be  well  t(j  lift  them  out  of  bed  on  to  a  couch 
for  a  few  hours  daily  after  the  first  fortnight.     If  there  is 
any  sign  of  weakn«-ss  in   the  abdominal  s<ar.  the  patient 
should  be  provided  with   a   b«'lt   before  he   is  allowed  to 
get  up. 

B.  Cau%  in  which  the  obstruction  is  relieved  by  the  formation 
of  an  artificial  ««ms.— Here  there  is  little  anxiety  about 
obtaining  an  acti«m  of  the  bowels,  and  only  iKcasiimally  will 
the  administraticm  of  aperients  be  necessary.  VVTien  they 
are  needed,  small  doses  of  magnesijim  sulphate  or  castor  oil 
will  usually  suffice.  The  details  of  management  of  the  case 
will  vary  according  as  the  artificial  anus  is  situated  in  the 
small  or  large  bowel.  In  the  former  case  the  risks  are  those 
of  inimiti(m,  and  excoriatiim  of  the  skin  ;  in  the  latter  then- 
may  be  slight  excoriation,  but  if  the  patient  survives  from 
the  sh(K'k  and  is  not  suffering  from  consecutive  {K'ritonitis 
at  the  time  of  operation,  very  little  special  car"  is  needed 
beyond  fretjuent  dressing. 

Incases  of  jejunostomy.  the  condition  of  the  patient  will 
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probably  be  bad,  or  this  type  of  operation  would  not  ha^•c 
been  performed  ;  stimulants  and  the  administration  of  fluid 
by  the  rectum  will  probably  be  needed,  while  the  amount  of 
fluid  taken  by  the  mouth  should  be  restricted.  As  soon  as 
possible,  semi-3olid  food  should  be  given  by  the  mouth  in  the 
form  of  plasmon,  somatose,  and  peptonised  beef  jelly.  The 
strength  of  the  patient  must  be  maintained,  as  a  second 
operation  has  to  be  faced  for  the  closure  of  the  artificial  anus, 
and  to  this  end  mouth  feeding  may  be  supplemented  by 
nutrient  rectal  enemata.  Subcutaneous  alimentation  may 
at  times  be  desirable,  and  the  best  form  is  a  5  per  cent, 
solution  of  glucose,  of  which  a  pint  may  be  injected  slowly 
beneath  the  skin  twice  a  day.  This  solution  is  isotonic  M-ith 
the  blood,  is  easily  absorbed,  and  can  be  readily  sterilised  by 
boiling.  Sterilised  olive  oil  may  be  used  at  times,  and  about 
two  ounces  injected  subcutaneously  every  day  may  be 
absorbed,  and  will  help  to  keep  up  the  patient's  strength. 
If  a  Paul's  tube  has  been  tied  into  the  bowel,  it  will  probably 
become  loose  about  the  fourth  day,  and,  as  a  prophylactic 
against  excoriations  of  the  skin  when  the  tube  sloughs  out, 
it  should  be  painted  over  with  "  Whitehead's  varnish  "  or 
"  New  skin  "  for  an  area  of  some  four  inches  round  the 
wound,  and  a  further  zone  should  be  protected  by  the  appli- 
cation of  a  mixture  of  zinc  ointment  and  castor  oil.  As 
soon  as  the  condition  of  the  patient  and  of  the  skin  around 
the  artificial  anus  are  sufficiently  good,  an  operation  for 
closure  must  be  performed,  and  the  after  treatment  then 
will  be  such  as  will  be  described  under  the  next  heading. 

\\Tien  the  artificial  anus  is  made  in  the  larj^v  mtestine,  it 
may  be  that  this  is  all  the  surgeon  is  able  to  do  for  his 
patient,  removal  of  the  obstructing  lesion,  probably  a 
carcinoma  of  the  colon  or  rectum,  being  contra-indicated 
either  on  account  of  metastatic  deposits  or  the  fixity  of  the 
tumour.  In  most  of  these  cases  the  diet  need  only  be  re- 
stricted for  the  first  two  or  three  days,  and  then  there  is  little 
special  management  required  beyond  care  of  the  skin  around 
the  colostomy,  and  the  subsequent  provision  of  a  well-fitting 
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colostomy  belt  with  a  cup  to  fit  over  the  artificial  anus. 
This  must  be  made  and  fitted  before  the  patient  is  allowed 
to  get  up.  In  other  cases,  of  course,  preparation  has  to  be 
made,  as  in  the  rase  of  small  intestine  fistulae,  for  a  second 
operation  for  closure. 

C.  Where  the  relief  of  the  condition  involves  resection  and 
anastomosis  of  bowel. — Usually  these  cases  will  be  instances 
of  small  bowel  obstruction,  as  such  procedures  in  the  case  of 
the  large  intestine  should  be  done  in  two  stages,  but  the 
precautions  needed  will  be  similar  after  the  second  operaticm 
of  the  two  stage  method  to  those  adopted  after  resection  of 
small  portion  of  the  small  intestine.  Here  the  special 
dangers  are  peritonitis,  which  may  have  been  present  when 
the  resection  was  performed,  or  may  result  from  infection 
during  the  operation,  or  later  from  leakage  at  the  line  of 
suture,  and  obstruction  at  the  site  of  the  new  intestinal 
junction.  The  administration  of  saline  is  usually  important, 
and  can  be  readilj-  carried  out  by  the  rectum  in  small  bowel 
anastomosis,  and  even  where  the  site  of  junction  is  quite 
low  dowTi  in  the  large  bowel  it  can  be  given  with  safety  if  it 
be  run  in  very  slowly  with  a  short  tube.  If  it  is  not  tolerated 
):  y  the  rectum,  the  saline  may  be  given  subcutaneously,  or  into 
the  axilla  through  a  hollow  needle  which  pierces  the  axillary- 
border  of  the  pectoralis  major  and  passes  beneath  the  deep 
fascia  of  the  axilla.  Diet  must  be  restricted  as  described 
under  section  A,  and  in  the  case  of  small  bowel  anastomosis 
the  food  should  be  fluid  for  the  whole  of  the  first  week.  It 
is  true  that  if  an  anastomostic  junction  is  sound  it  is  sealed 
at  the  end  of  six  to  twelve  hours  from  the  time  of  operation, 
but  nevertheless  it  is  well  to  pro\-ide  the  patient  with  a  diet 
which  is  nourishing  and  easily  assimilated,  and  does  not 
produce  much  facal  residuum.  In  large  bowel  anastomosis 
the  diet  may  be  a  little  more  generous.  As  regards  pur- 
gatives, they  should  be  withheld  entirely  until  the  fourth 
night  after  the  operation,  and  then  a  saline  aperient  is  the 
best,  or  castor  oil  may  be  given  in  small  doses,  repeated  if 
necessary.     If  it  is  desired  to  obtain  an  action  of  the  bowels 
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peritonea,  fluirS^ai'lr^rj^Vj  f-  ^"^  "f 
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colon  s.n,m  in  dos  f oT., T'  „n  nr"""  °'  """- 
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THE  COMMONER  FORMS  OF  OBSTRUCTION 

I.  Intussusception* 

cen?'^  t"i;;rt^r:":,  ^  'T  -'y  -^  ^^ 

of  the  intestine  becomes  rinLed^  to     ".'  °"'  P^'"*'"" 
and  thus  a  cylindrical  tur^  /  ""  '•"  ^^^^'^  Portion. 

layers  of  J:::^:^^:^^  ll^rTl'  ""T'  °^  *^^^^ 

which  becomes  constricted  hl%i!  """""  °^  ^'^^  ''o^^l. 

Etiology.- Wura/ten^T-  P'"''''  "^  invagination. 
thecausatT^efacToTJndC  f!;'   "'f*    *^    ^^*=^P*^d    as 
experimentally  bv    farad  ^^rw'  "^  ^''''^^'^'  P^"^"^-^ 
drawing  up  o^  the  ou  er  ,.  ''T  "*"^"  "^  *he  bowel,   the 
tudinaf  mu'scuiar  L^^^^^^^^^^^^^  of  its  longi- 

Part  than  the  descent  of  .n  -^^^^  ""  "'"'"^  important 

bowel.     Sudden  Tocaii^^^^^       "i'^'  '"'"  '"^  ^""^''^  P^''^<^^  "f 

is  therefore  the'  essen   a^'-       '''^'''''"  '''"'*'"'^  ^^''^'^ 
will  be  conceded  that  tl       ''  «f  intussusception,  and  it 

children,  who  are  t^ci    ,v  Tm    f ''^'  *"  ^^^"^  '"  -^^"^ 
tnrbance.  rhan  in  2       \otb!  *"  ^-^''-'ntestinal  dist 

— gmtussuscept^^aSi;^^::-^^- 
Aspec;;;J^n;^i^;^i;^°'|;;^.j    Nov^r.    ^9x0.    -The    Clin.cal 
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a  careful  analysis  of  100  cases  treated  during  a  recent 
period  of  eight  years  at  St.  Thomas's  Hospital,  and  such 
figures  as  are  quoted  are  obtained  from  this  investiga- 
tion. ^ 

The  length  of  history  together  with  thr  results  of  our 
cases  is  given  below  : — 


I 


Length  of  History  in  100  Cases  of  Ixtissusclptiox. 

Result. 

Less  than  one  day 

One  day  and  less  than  two  days 

Two  days 

Three  days 

Four  days 

Five  days 

Six  days  . . 

Seven  days 

Eight  days 

Fourteen  days 

Three  months 


Cured. 

Die< 

..      17 

6 

.'I 

II 

II 

6 

t 

II 

4 

i 

,         -» 

0 

(J 

I 

0 

I 

I 

0 

I 

I 

0 

Total 


59 


41 


^gc— Exactly  70  per  cent,  of  the  cases,  including  both 

acute  and  chronic  forms,  occurred  in  children  under  one  year 

Eleven  cases  were  in  children  between  one  and  two  years 

old,  thirteen  more  were  less  than  ten  \-ars  old,  and  the  ages 

m  the  remaining  cases  were  10,  22,  25,  zz,  45.  and  60  years 

respectively.     It  is  therefore  pre-eminently  a  disease  of  early 

infancy.     Of  the  seventy  cases  under  twelve  months  of  age 

only  one  was  less  than  three  months  old.  and  the  commonest 

age  period  was  between  six  and  nine  months.     Thirty-one 

of  the  children  were  more  than  six,  and  less  than' nine 

months  of  age,  and  if  diet  has  any  bearing  on  the  causation 

of  the  disease,  it  would  appear  to  lie  in  the  transition  from 

a  milk  diet  to  a  more  complex  one  at  the  period  of  weaning 

and  the  earliest  dentition.     We  did  not  find  that  breast 

feeding  or  artificial  rearing  showed  anv  definite  relation  to 
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the  incidence  of  intussusception,  and,  as  the  date  of  weaning 
ann)ng  the  poorer  classes  is  often  postponed  till  the  end  of 
the  first  year,  the  influence  of  diet,  if  any,  must  be  due  to 
the  addition  of  solids  to  a  hitherto  fluid  form. 

The  fact  that  intussusception  is  far  more  often  met  with 
in  hospital  practice  than  among  children  of  higher  social 
standing  is  probably  to  be  explained  by  the  ignorance  of 
the  poorer  mothers  and  the  rash  manner  in  which  they 
augment  the  diet  of  their  infants. 

Se.i;.— From  «)ur  in\estigation  we  find  that  males  are 
much  more  liable  to  this  disease  than  females,  and  this 
difference  in  sex  incidence  has  been  noted  by  other  observers. 
Sixty-six  per  cent,  of  the  cases  were  boys,  and  it  may  be 
that  the  diet  in  the  case  of  young  male  children  is  pushed 
with  greater  rapidity  than  in  the  case  of  girl  babies. 

Seasonal  Incidence. — That  intussusception  is  not  more 
common  during  the  prevalence  of  "  diarrhoea  and  vomiting  " 
than  at  other  seasons  of  the  year  is  shown  by  the  fact  that 
sixty-seven  of  the  cases  occurred  during  the  first  six  months, 
and  the  remaining  forty-three  in  the  second  half  of  the  year. 
The  late  summer  months  in  our  large  cities  are  certainly 
periods  of  peristaltic  unrest  among  children  of  the  hospital 
class,  and  \et  intussusception  appears  to  be  least  common 
at  that  time  of  j-ear ;  but  the  figures  at  our  disposal  are, 
perhaps,  too  small  for  any  certain  deductions  to  be  drawn 
as  to  seasonal  incidence.  Twenty-nine  of  the  cases  occurred 
during  January-,  February,  and  March. 

Preceding  J  rrci;ulanty  in  Action  of  the  Bowels. — In  four 
cases  only  was  there  a  history  of  attacks  of  diarrhcea  and 
vomiting  prior  to  the  occurrence  of  intussusception,  but  in 
twelve  instances  constipation  had  been  observed  by  the 
mother  of  the  child,  and  six  of  these  latter  infants  were 
less  than  twehe  months  old.  One  child  aged  ten  years 
had  had  live  or  six  attacks  similar  to  that  for  which  operation 
was  performed  and  when  the  intussusception  was  reduced 
a  "  leading  "  intestinal  polyp  was  discovered.  One  infant 
of  three  months  had  passed  blood  for  several  days  shortly 
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after  birth,  and  another  child  four  months  old,  had  passed 
blood  per  anum  for  three  weeks  before  the  onset  of  severe 
symptoms  and  the  discover^'  of  an  abdominal  tumour. 

Two  of  the  cases  included  in  our  series  refer  to  one  child, 
and  this  is  the  only  case  of  undoubted  recurrent  intussus- 
ception in  the  hundred  cases  ;  the  patient  was  a  boy,  five 
months  old,  and  the  first  intussusception  occurred  without 
diarrhoea,  but  with  pain  and  vomitinj;  and  the  presence  of 
an  abdominal  tumour,  and  the  passaf^e  of  blood  and  mucus 
per  anum.  It  was  of  the  ileo-cjecal  variety,  and  was  easily 
reduced  by  manipulation  after  opening,'  the  abdomen.  The 
convalescence  was  uninterrupted,  but  five  weeks  after 
leaving  the  hospital  the  child  was  troubled  with  persistent 
diarrhoea  for  several  days ;  when  this  ceased  it  was  suc- 
ceeded by  a  severe  attack  of  abdominal  pain  with  xomiting  ; 
an  abdominal  tumour  was  present,  and  blood  and  mucus 
were  again  passed  per  anum.  A  second  operation  was  per- 
formed, and  an  ileo-colic  intussusception  was  easil\-  reduced  ; 
the  child  made  a  good  recoverj*.  This  second  operation 
was  performed  in  1906,  and  the  child  has  not  been  admitted 
to  the  hospital  since  that  date.  Inasmuch  as  steps  are 
rarely  taken  at  the  operation  to  do  more  than  reduce  the 
invaginated  gut,  it  appears  strange  that  recurrence  is  not 
more  common.  In  this  case  the  second  intussusception  was 
not  of  the  same  variety  as  the  first.  If  a  large  series  of 
recurrent  cases  could  be  collected,  it  would  be  interesting 
to  note  how  often  the  recurrence  was  of  the  same  type  as 
the  primary  intussusception. 

Anatomical  Abnormalities. — Apart  from  the  presence  of 
intestinal  polyps,  or  tumours  growing  into  the  lumen  of  the 
bowel,  no  anatomical  explanation  of  intussusception  can  be 
found.  It  is  true  that  the  caecum  appears  to  be  extremelj- 
mobile  in  many  of  the  cases,  but  there  is  no  proof  that  this 
<()ndition  favours  intussusception.  It  is  also  remarkable 
that  the  jejunum,  in  the  absence  of  a  pt>lyp,  appears  to  be 
inimune  from  invagination. 

Injury, — This  has  been  stated  to  play  some  part  in  the 
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causation'of  intussusception,  but  in  only  one  case  in  our 
series  was  there  a  history  of  injury;  in  that  instance  a 
young  child  fell  against  a  fender  five  days  before  admission, 
and  the  illness  dated  from  the  blow  received.  An  abdominal 
injury  may  cause  enterospasm  and  it  is  possible  that  this 
may  occasionally  favour  invagination. 

Pathology.— As  mentioned  above,  the  diminished  lumen 
of  the  bowel  is  surrounded  by  three  layers  which  are  arranged 
so   that   mucosa  is   always  in   contact  with  mucosa,  and 
peritoneal  coat  with  peritoneal  coat.     The  outer  layer  is  the 
sheath,  the  middle  the  returning  layer,  and  the  innermost 
the  entering  layer  :  the  outer  coat  forms  the  intussuscipiois, 
while  the  two  inner  layers  are  the  intussusceptum.    There 
are  four  common  \arieties,  ileo-cacal,  ileo-colic,  enteric  and 
colic  ;  the  first  of  these  is  by  far  the  most  common.     In  an 
ileo-caecal  intussusception  the  ileum  passes  into  the  ascending 
colon,  preceded  by  the  valve  itself,  and  followed  by  a  variable 
portion  of  the  caecum,  the  essential  factor  being  that  the 
ileo-csecal   \al\e   forms  the  apex  of  the  intussusceptum  ; 
this  form  may  attain  a  large  size  and  the  valve  may  occa- 
sionally present  at  the  anus.     In  the  ileo-colic  form  the 
intussusception  begins  in  the  ileum,  and  then  passes  through 
the  ileo-c£ecal  valve,  while  the  caecum  stays  in  position.     In 
both  these  varieties  the  initial  changes  are  often  followed  by 
invagination  of  a  part,  or  the  whole,  of  the  caecum  into  the 
colon,  and  the  only  essential  difference  between  the  two 
forms  is  that  the  apex  in  the  first  is  the  ileo-caecal  valve, 
whereas  in  the  second  it  is  some  part  of  the  ileum.    An  enteric 
intussusception  takes  place   nearly  always  in  the  ileum  ; 
it  ma\'  occasionallv-  be  double,  and  more  rarely  still  one 
intussusception  may  be  invaginated  inside  another.     Intes- 
tinal polyps,  usually  adenomata,  are  often  present  in  such 
cases.     Colic   intussusceptions    are    most    common    in    the 
descending  colon  and  they  are  rarely  of  large  size. 

This  simple  nomenclature,  however,  does  not  describe 
precisely  what  the  operator  finds  in  a  large  number  of  cases  • 
a  more  complex  st.itc  of  affairs  is  often  seen  to  be  present. 
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Sometimes  it  may  bo  that  intussusceptions  start  at  two 
different  points,  so  that  we  get  a  large  ileo-csecal  intussus- 
ception with  a  small  invagination  of  the  caecum  into  the 
ascending  colon,  in  which  case  the  condition  is  an  ileo-cacal 
and   cceco-colic   intussusception ;    or,    more   often,    it   may 
happen  that  the  whole  ca;cum  follows  the  ileo-C£ecal  valve, 
in  which  case  it  should  be  called  an  ileo-cacal  and  C(ecal 
intussusception.     It  happens  fairly  often  that  there  is  first 
a  small  invaginaticm  in  the  lowest  portion  of  the  ileum  and 
then  the  tumour  grows  in  the  manner  of  the  ileo-caecal 
\ariety ;    this  is   termed  an   cnteric-ileo-cacal  intussuscep- 
tion.    An  endeavour  has  been  made  of  recent  years  to 
describe  the  state  of  affairs  revealed  at  operation  or  post 
mortem  examination  with  greater  accuracy  than  heretofore, 
and  in  the  table  subjoined  the  more  complicated  nomen- 
clature has  been  reproduced  according  to  the  opinion  of  the 
operator  or  the  pathologist,  though  it  must  be  admitted 
that  the  operation  is  often  performed  with  such  rapidity 
that  absolutely  accurate  observation  is  difficult.     An  intus- 
susception  increases  at  the  expense  of  the  outer  layer  so 
that  the  apex  remains  unaltered,  and  as  it  increases  in  size 
the  tumour  which  it  forms  tends  to  have  a  curved  outline, 
due  to  the  traction  on  the  mesentery  carried  in  with  the 
gut.     This  traction  also  tends  to  pull  the  aperture  of  the 
intussusception  towards  its  mesenteric  side.    Engorgement 
with  blood  ensues  to  a  variable  degree,  and  this,  coupled 
with  the  constriction  of  the  neck  of  the  intussusception, 
affords  the  two  phenomena  which  are  characteristic  of  acute 
obstruction,  namely  arrest  of  the  faecal  stream  and  impair- 
ment of  blood  supply.     Shock  is  a  prominent  feature  in  the 
later  stages  of  the  disease,  and  this  is  due  rather  to   the 
persistent  traction  on  the  mesentery  than  to  the  consecutive 
peritonitis  following  obstruction. 
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6. 

7- 
8. 

9- 
lo. 
II. 

12. 

13- 
14. 

15- 
16. 


Varieties  of  lNTn.ssfsci:i'Ti<)\ 

as  observed  at  operation  or  f>o$t  motUm  fx.iininatiun  in 

99  out  of  100  cases. 


.\11  of  ileum  (Double  with  gangren- 
ous inner  intussusceptum  in  one 
case.  Leading  polyp  present  in 
3  cases). 

(Leading  sarcomatous  pohTi  in  ono 
case). 

(With  appendix  as  part  of  the 
intussusceptum  in  one  case). 


I.  Ileo-cxcal     .. 

•  •     33 

I.  lleo-colic 

••      15 

3.  Enteric 

10 

Colic 


5.  ICnteric  ileo-caecal 


TO 


Ileo-csecal  and  caecal  5 

Enteric  ileo-colic    . .  4 

Cwcal           . .         . .  3 

lleo-cohc  and  oecal  3 

Cxco-colic  . .          . .  2 

lleo-colic  and  caeco-colic  2 

Ileo-ca!cal  and  colic  2 

lleo-colic  and  colic  . .  i 

Caecal  and  caco-colic  i 

lleo-colic  and  ileo-cxcal  i 

Variety  not  stated  . .  i 


(Leading  polyp  in  one  casi-). 


It  has  been  suggested  by  Cuthbert  Wallace  that  the 
terms  "  ileo-caecal  "  and  "  ileo-colic  "  should  be  done  away 
with,  and  that  where  intussusceptions  involve  both  small 
and  large  gut  the  term  "  entero-colic  "  should  be  used  to 
describe  the  variety  encountered.  If  this  were  done  the 
forms  would  be  reduced  to  three,  namely  enteric,  cohc,  and 
entero-cohc.  The  first  two  would  be  "simple  "  intussus- 
ceptions, and  the  last  "  compoimd."  Reduced  to  this 
method  of  nomenclature,  and  including  the  cacal  with  the 
colic  forms,  the  above  series  would  read  thus  : — 


Entero-colic  intussusceptions 
Coiic  intussusceptions   . . 
Enteric  intussusceptions 
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It  must  also  be  remembered  that  in  rare  instances  intussus- 
ceptions may  be  multiple. 

Mention  should  perhaps  be  made  of  what  are  termed 
"agony  intussusceptions,  "  which  are  found  at  po%t  mortem 
examinations  where  death  has  occurred  from  any  cause. 
They  are  always  easily  reduced,  and  in  them  the  invagination 
occurs  in  an  anti-peristaltic  direction,  the  intussusceptum 
being  formed  from  bowel  situated  normally  below  the 
intussuscipiens.  They  are  doubtless  due  to  abnormal  con- 
tractions of  the  coats  of  the  intestine  during  the  death  agony 
and  do  not  give  rise  to  symptoms.  They  maj-  be  single  or 
multiple. 

Symptoms.— The  three  leading  symptoms  are  abdominal 
prin,  vomiting,  and  the  passage  of  blood  per  aniim. 

Paj«.— Definitely  absent  in  only  one  case  out  of  the 
hundred.  In  seven  others  its  presence  was  not  recorded, 
but  it  was  the  most  noticeable  feature  of  the  disease  in 
ninety-two  cases,  and  was  usually  evidenced  in  the  case  of 
young  infants  by  a  sudden  screaming  fit  with  doubling  up 
of  the  thighs  on  the  abdomen.  The  one  case  in  which  it 
was  absent  was  that  of  a  child,  nine  months  old,  who  had 
an  ileo-c£ecal  intussusception  for  si.xteen  hours  before 
admission;  this  child  vomited  and  passed  blood  by  the 
anus,  and  there  was  an  abdominal  tumour  felt  under 
chlonjform  in  the  right  hypochondrium  ;  there  was  some 
abdominal  rigidity,  but  the  child  looked  healthv  and  had 
not  cried. 

P'ow»/««^._Present  in  90  per  cent.,  absent  in  six  cases. 
Usually  only  of  gastric  contents,  but  in  some  cases  bilious 
Fscal  vomiting  was  observed  in  one  case,  that  of  a  moribund 
child  three  months  old.  with  an  ilto-cohc  intussusception 
of  three  days'  standing.  The  vomit  was  stated  to  contain 
altered  blood  in  one  case,  after  one  days  historv.  in  a  child 
aged  SIX  months,  with  an  intussusception  of  the  ileo-cacal 
type.  Only  the  second  of  these  two  cases  was  operated 
upon,  but  both  died,  the  first  of  peritonitis,  the  second  of 
shock.     In  must  instances  vomiting  occurred  shortly  after 
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the  sudden  onset  of  abdominal  pain,  but  oeeasionally  \(iinit- 
inf{  preceded  the  se\ere  pain  in  the  belly. 

Passai^c  of  blood  per  aiuim. — When  this  oecurs  in  asso- 
eiation  with  abtloniinal  pain  and  vomiting  in  a  younK  i  hikl, 
the  possibility  of  intussusreption  should  al\va\s  be  borne 
in  mind  and  abdominal  examination  will  usuallv  settle  the 
diagnosis.  It  is  generally  considered  that  the  passaf,'e  of 
bl(M)d  and  niucus  without  hecal  mattt-r  is  ,i  diaf,'nostic  ■r'i^n 
of  this  disease.  BI<H)d  is  passed  by  children  as  the  result 
of  rectal  polypi  or  ^astro-enteritis,  and  a  rectal  examination 
should  reveal  the  presence  of  the  former  where  this  is  the 
source  of  the  ha-niorrhage.  In  our  cases,  bl(H)d.  usually 
accompanied  by  mucus,  was  passed  in  8j  per  cent.  ;  some- 
times, however,  the  blood  was  mingled  with  fa-cal  matter, 
and  there  was  no  excess  of  mucus.  As  a  rule  the  bl(M,d  is 
rather  dark,  and  the  admixture  with  mucus  gives  a  resem- 
blance to  prune  juice.  In  hfteen  cases  no  blood  was  passed, 
but  only  five  of  these  were  children  under  one  year,  and  its 
absence  in  these  infants  was  probably  due  to  the  fact  that 
the  invaginations  were  small  and  not  tightly  constricted 
and  congested. 

In  children  under  twelve  months,  then,  of  whom  there 
were  seventy  in  this  series,  bleeding  per  anum  was  present  in 
<j2  per  cent.,  whereas  in  cases  of  intusstisception  after  the 
age  of  ten  it  is  unusual,  and  was  present  onl\'  in  one  case 
out  of  six.  This  was  a  female  of  thirty-three,  with  an  ileo- 
« seal  intussusception  ;  bl(M)d  had  been  passed  for  three 
days  before  operation,  at  which  the  invagination  was  reduced 
with  some  diflrtculty.  The  presence  or  absence  of  this 
symptom  probably  depends  on  the  distance  the  blood  has 
to  travel  from  the  lesion  to  the  anus  and  the  relative  capacity 
of  this  length  of  the  intestinal  canal,  for  the  amount  t)f  blood 
extravasated  is  usually  not  large.  At  times  the  bleeding 
is  so  slight  that  it  is  barely  observed  till  a  rectal  examination 
is  made,  and  the  examining  finger  is  found  to  be  stained 
with  blood.  In  one  case,  that  of  a  child  operated  on  three 
or  four  hours  after  the  onset  of  symptoms,  blof>d  was  passed- 
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.iftrr  thf  i>iXTatir»n  altlioiij^h  nom-  had  been  seen  before  it  ; 
this  (  hild  was  on     hve  months  old. 

i'oHstipatiun  was  present  during  the  attai  k  in  }j  per  1  ent.. 
in  the  remainder  the  bowels  (ontiniied  to  a.t,  and  this 
affords  pr<M)f  that  these  are,  as  a  rule,  .  ases  of  small  bowel 
obstnii  tion.  or  that  the  obstrmtion  to  the  him.n  of  the 
bdwel  is  not  complete. 

Diarrhcea  during  the  attatk  was  observed  in  thirteen 
eases,  all  young  children,  and  probably  due  to  some  enteritis 
in  the  neighbourhood  of  the  invagination.  This  term,  of 
<  ourse,  applies  to  the  frequent  passage  of  liquid  stools  and 
not  merely  to  th<'  recurrent  discharge  of  blood  and  mucus 
per  a  num. 

Ph3rsical  Signs.—  Gcneral  Appearatue.—li  is  a  note- 
worthy fait  that  intussusception  is  an  affection  of  well- 
n(.urished  and  healthy- looking  children.  In  eighty-eight  of 
our  cases  a  note  of  the  general  condition  was  found,  and  of 
these,  sixty  were  described  as  well  nourished  and  healthy 
looking  ;  nine  were  well  nourished  but  looked  ill,  and  only 
nineteen  were  poorly  nourished  and  weaklj-.  Many  of  the 
weakl\--looking  children  were  suffering  from  acute  obstruc- 
tion and  peritonitis  at  the  time  of  their  admission,  so  that 
It  is  quite  likely  that  some  of  these  were  healthy  children 
before  the  (jnset  of  the  illness. 

Abdominal  distension. —Ihis  sign  of  intestinal  obstruction 
is  usually  wanting  in  intussusception. 

It  was  present  in  only  22  per  cent,  of  our  cases  and 
many  <;f  these  had  signs  of  peritonitis.  During  operation 
It  is  unusual  to  find  much  distension  of  the  towel  above 
the  invagination,  for  the  lumen  rarely  becomes  completelv 
<losed. 

Riiiidity  of  the  Abdominal  Hfl//.— Localised  rigidity  oNer 
the  tumour  is  not  uncommon,  and  to  abolish  this  it  ma\-  be 
necessary  to  palpate  under  chloroform  in  order  to  arrive  at 
an  accurate  diagnosis.  Some  rigidity  was  present  in  thirty- 
Jour  of  our  cases,  it  was  absent  in  fiftv-six.  and  not  men- 
tioned m  the  notes  of  ten  cases.     It  occurs  apart  from  the 
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presence  of  peritoneal  infection,  but,  as  these  figures  show, 
it  is  not  a  common  sign  of  intussusception. 

The  presence  of  an  Abdominal  Tumour. — ^This  is  the 
essential  sign  of  intussusception,  and  without  its  presence 
this  condition  cannot  be  diagnosed,  but  only  suspected.  It 
may  be  necessary  to  administer  chloroform  in  order  to 
obtain  relaxation  of  the  abdominal  muscles  and  abolish 
crjnng  in  a  young  child,  and,  in  any  doubtful  case  with  a 
histor>'  of  abdominal  pain,  vomiting,  and  the  passage  of 
blood  per  anum — especially  the  last-mentioned  symptom — 
it  is  the  duty  of  the  medical  attendant  to  administer  an 
anaesthetic  if  ordinary  palpation  is  unsatisfactory-. 

Nature  of  the  Tumour. — The  size  of  a  tumour  formed  by 
an  intussusception  is  very  variable,  but  i.  is  generally  not 
large ;    occasionally,  however,  it  can  be  distinctly  felt  in 
four  of  the  anatomist's  nine  abdominal  regions,  as  in  one 
of  our  series  of  the  ileo-caecal  variety.     The  swelling  is 
cyhndrical  with  a  curved  outhne,  due  t.    the  pull  of  the 
mesentery  on  the  invaginated  bowel ;  its  long  axis  is  more 
or  less  transverse,  and  it  may  be  felt  in  any  part  of  the 
abdominal    cavity.     We   give  a  table  below  which  shows 
the   various   situations   of  the   tumour  in   their   order  of 
frequency,   arranged  according  to  whether  palpation  was 
performed  with  or  without  the  aid  of  chl(jroform.     Of  a 
hundred  cases,  sixty-eight  possessed  a  tumour  which  could 
be   readily    felt,   nineteen   required   the   rebxation   of  an 
anesthetic  to  reveal  the  tumour,  while  in  twelve  no  tumour 
was  present,  but  eleven  of  these  did  not  have  chloroform  ad- 
ministered for  the  sake  of  palpation,  as  many  of  them  were 
too  ill  for  any  interference.     In  one  only  was  no  tumour 
discovered  after  examination  under  chloroform.     The  exist- 
ence or  otherwise  of  a  tumour  was  not  mentioned  in  the  notes 
of  one  case.     The  method  of  palpation  adopted  is  important, 
and  it  often  requires  very  firm  pressure  to  feel  the  tumour 
between  the  posterior  abdominal  wall  and  the  hand ;    this 
can  best  be  done  by  la\ing  the  flat  hand  gently  on  the 
abdominal  wall  and  waiting  for  the  rebxation  which  occurs 
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at  the  end  of  crying,  or  just  before  an  inspiration  ;  little  by- 
little  firm  pressure  will  bring  the  hand  deeper  into  the 
abdomen,  and.  if  palpation  is  performed  slowly  in  this 
fashion,  an  anaesthetic  is  often  not  required. 


Situation  of  Abdominal  Tlmolr  in  Intussusception. 


I. 
i. 
3- 
4- 
5- 
(>. 

7- 
8. 

9- 


Right  hypochondrium   . . 

Umbilical  region 

Left  iliac  fossa     . . 

Left  lumbar  region 

Kight  iliac  fossa 

Left  lumbar  region  and  left  iliac  fossa 

Situation  not  stated 

Epigastrium         . .  

Right  lumbar  region 

10.  Left  hypochondrium 

11.  Left  hypochondrium  and  left  lumbar 

regions . . 

12.  Epigastrium  and  left  hypochondrium. . 

13.  Right  lumbar  region  and  right  iliac  fossa 

14.  Right  and  left  iliac  fossje 

15.  Hypogastrium     . . 

16.  Epigastrium  and  right  hypochondrium 

17.  Right     hypochondriac     and     lumbar 

regions . . 

18.  Epigastrium,      left       hypochondrium, 

lumbar  region  and  iliac  iossa 
19-  Epigastrium  and  left  lumbar  region 


i'alpation  without 
chlorofcjnti. 


14 
10 

7 
5 
5 
5 
5 


With 
chloroform. 

2 
4 

o 
o 
o 
I 
3 
3 
3 
I 

o 
I 
o 
o 
o 
o 


o 
I 


Abdcminal  Tumour  Absent. 

Palpation  without  chloroform 11  cases. 

Palpation  with  chloroform  lease.* 

Presence  or  absence  of  tumour  not  stated  in  one  case. 

Rectal  Examination.— l\ns  is  a  routine  procedure  in  all 
acute  abdominal  diseases,  and,  although  the  results  may  be 
negative,  it  should  never  be  omitted  in  cases  of  suspected 
intussusception;  the  foUowing  figures  show  the  results 
obtained  in  our  series. 
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A.  Apex  of  intussusception  felt  per  rectum  in  27  cases. 
In  one  of    these    the  apex  was  visible  three  inches 

outside  the  anus. 

B.  Apex  not  palpable,  but  bimanual  examination  re- 

vealed the  presence  of  a  tumour  in  5  cases. 

C.  Rectal  examination  negative  in  58  cases. 

D.  Results    of    rectal   examination    not    stated   in    10 

cases. 
Diagnosis. — It  is  important  to  remember  that  not  ever\- 
swelUng  felt  in  the  abdomen  of  a  young  child  who  is  passing 
blood  and  mucus  per  anum  is  an  intussusception.     The 
following  are  the  common  sources  of  error : — the  lower  margin 
of  the  hver,  Reidl's  lobe  of  the  hver,  the  kidney,  enlarged 
mesenteric    glands,    and    the    spleen.     An    intussusception 
should  form  a  cylindrical  curved  tumour  with  its  long  axis 
transverse,   and  one  can  as  a  rule  roll  it  beneath  one's 
fingers,  but  not  displace  it  far  laterally.     Reidl's  lobe,  the 
spleen,  and  a  kidney,  one  should  be  able  to  get  the  hand 
behind  and  move  forwards  and  laterally  in  a  young  child  ; 
nevertheless  we  have  known  abdominal  section  performed 
when  the  tumours  were  respectively  the  lower  edge  of  the 
li\er,  Reidl's  tongue-shaped  projection  from  the  right  lobe 
of  the  liver,  and  the  right  kidney.     The  left  kidney  is  not 
likely  to  be  a  source  of  error,  as  it  is  seldom  low  enough  in 
the  abdomen.     But  the  commonest  source  of  error  is  pro- 
vided by  enlarged  mesenteric  glands,  often  tuberculous  ; 
these  are  usualh*  present  either  in  the  inner  part  of  the  right 
iliac  fossa,  in  the  angle  between  the  ileum  and  caecam,  or 
lying  in  the  root  of  the  mesentery.     Now  a  tumour  in  the 
right  ihac  fossa  is  rather  unusual  in  intussusception,  in  fact 
the  absence  of  the  normal  degree  of  resistance  in  this  situa- 
tion is  usually  regarded  as  a  suggestive  sign  of  invagination, 
since  the  bowel  passes  away  from  this  region  to  the  right 
hypochondrium  and  further  along  the  course  of  the  colon. 
Mesenteric  glands  are  often  firmly  fi.xed  and  cannot  as  a 
rule  be  rolled  up  and  down  the  abdomen,  and  the  long  axis 
of  the  mass  is  usually  vertical  or  oblique,  not  transverse. 
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However,  this  is  the  most  pardonable  error,  and,  even  where 
it  is  suspected  that  the  mass  felt  is  glandular,  in  a  case  with 
hremorrhage  from  the  anus  and  abdominal  pain  of  sudden 
onset,  exploratory  creliotomy  is  justifiable,  since  it  is  better 
to  make  a  mistake  in  diagnosis  than  to  delay  operation  on 
a  case  of  intussusception  ;  in  some  cases  too  the  glands 
may  with  advantage  be  removed.  Thickened  omental 
masses,  often  due  to  tuberculous  infiltration,  may  also  be 
a  source  of  error  in  diagnosis. 

Another  condition  to  which  attenti(jn  has  recently  been 
drawn  is  that  of  Henoch's  Purpura  with  effusion  into  the 
bowel  wall.*  In  such  cases  the  symptoms  of  severe  abdominal 
pain,  with  vomiting,  and  the  passage  of  blood  and  mucus 
per  rectum  immediately  suggest  the  presence  of  an  intus- 
susception, and,  if  there  is  effusion  into  the  wall  of  the 
intestine,  a  tumour  may  be  felt  in  the  abdomen.  These 
effusions  usually  occur  in  the  neighbourhood  of  the  ileo- 
cecal valve,  and,  where  the  case  is  met  with  before  the  onset 
of  the  characteristic  purpuric  eruption,  it  is  hard  to  see 
how  the  diagnostic  error  is  to  be  avoided.  An  instance  of 
this  disease  came  under  our  notice  some  few  years  ago,  in 
which  rectal  examination  revealed  a  swelling  having  all  the 
characters  of  the  apex  of  a  small  intussusception,  and  the 
diagnosis  was  only  made  clear  b\f  the  advent  of  multiple 
purpuric  spots,  some  few  hours  after  the  onset  of  abdominal 
pain,  vomiting,  and  the  passage  of  blood  and  mucus  per 
amim.  This  haemorrhagic  effusion  begins  in  the  sub-mucous 
coat,  and  its  presence  maj-  favour  the  production  of  a  true 
intussusception,  and  indeed,  several  instances  of  intussus- 
ception occurring  during  the  course  of  an  attack  of  Henoch's 
Purpura  are  to  be  found  in  the  literature.  Hardening  of 
the  tumour  beneath  the  examining  hand  occurs  in  intussus- 
ception, and  is  due  to  spastic  contraction  of  the  bowel 
involved  in  the  lesion ;  when  present,  this  is  a  most  valuable 
sign,  and  it  does  not  occur  m  Henoch's  Purpura.  Bimanual 
examination  is  a  valuable  procedure  m  infants,  as  although 
*  See  also  pages  459-4O3. 
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the  apex  of  the  intussusceptum  may  not  be  encountered  by 
a  finger  in  the  rectum,  yet  the  tumour  may  be  felt  between 
the  examining  finger  in  the  rectum  and  the  hand  on  the 
abdominal  wall  much  in  the  same  way  as  the  uterus  can  be 
felt  bimanually. 

Rectal  examination  will  a  so  eliminate  such  lesions  as 
rectal  prolapse  and  polypi,  the  latter  being  easily  recognised, 
whether  sessile  or  pedunculated.  Rectal  prolapse  should 
never  be  mistaken  for  intussusception,  for  the  external 
tumour  can  in  these  cases  be  seen  to  start  from  the  anal 
margin,  so  that  it  is  impossible  for  the  finger  to  be  passed 
between  the  intussusceptum  and  the  anal  wall.  In  our 
series  diagnosis  failed  on  four  occasions.  One  child  was 
thought  to  be  suffering  only  from  diarrhoea  and  vomiting  ; 
in  the  other  three  cases  apparently  the  possibility  of  intus- 
susception was  not  considered.  At  the  post  mortem  examina- 
tion three  of  these  cases  exhibited  small  intussusceptions 
which  were  easily  reduced  and  there  was  no  peritonitis, 
while  in  the  fourth  case  gangrene  was  present. 

Treatment.— Before  laying  down  lines  for  the  treatment 
of  this  disease,  it  is  desirable  to  consider  the  results  in  our 
cases,  of  which  91  were  submitted  to  operation.  Of  these, 
59  were  cured  and  32  died,  giving  an  operation  mortalitj' 
^^  351  per  cent. 


Exploratory  coeliotomy. 


Coeliotomy  and  reduction  by 

water  pressure. 
Coeliotomy  and  reduction  by 

manipulation. 


Recovery  2.     Died  o. 
Spontaneous  reduction  of  intussus- 
ception in  both  cases. 
Recovery  i.     Died  o. 

Recovery  53.     Died  23. 

In  fatal  cases  : — 

Death  from  shock  without  perito- 
nitis 12. 

General  suppurative  peritonitis  1. 

Perforative  peritonitis  i. 

Local  peritonitis  5. 

Xo.  P.M.  3. 
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Coeliotomy,     resection 
axial  anastomosis. 


Successful  case  was  in  a  girl 

of  22. 
Cceiiotomy,    resection,     and 

formation  of  artificial  anus. 


and      Recovery  i.     Deaths  3. 


In  fatal  cases  : — 
Death  from  obstruction  at  seat  of 

anastomosis  i. 
Death  from  leakage  and  general 

peritonitis  i. 
Death  from  shock  i. 


Recovery  o.     Deaths  4. 


Coeliotomy  and  artificial  anus. 


In  fatal  cases  : — 
Death  from  local  peritonitis  1. 
Death  from  inanition  i. 
No.  P.M.  I. 

Death  from  shock,  no  peritonitis 
at  P.M.  I. 

Ccehotomy,  partial  reduction,     Death  from  shock,  no  peritonitis  i 
and  artificial  anus. 

Recoven,'  i.  Subsequent  resec- 
tion and  anastomosis  for  re- 
current growth  with  fatal  result. 

Recovery  i.     (Female  aged  60.) 


8.  Coeliotomy,     reduction,    and 

removal     of    sarcomatous 
polypi. 

9.  Coeliotomy  and  lateral  anas- 

tomosis     for      irreducible 
chronic  intussusception. 

^  Natural  cure  of  intussusception  may  take  place  in  one 
ox  two  ways;  either  by  spontaneous  reduction,  or  bv 
spontaneous  anastomosis  after  the  separation  of  a  gangrenous 
mtussusceptum.  That  both  these  phenomena  do  occur 
cannot  be  demed,  but  the  correct  treatment  is  certainly  by 
coeliotomy.  Reduction  by  water  pressure  used  to  be  in 
vogue  but  the  results  are  uncertain,  though  the  method 
may  be  combmed  with  coeliotomy  to  ascertain  if  the  reduc- 
tion IS  effected,  or,  if  necessary-,  to  reduce  the  last  inch  or 
^o,  which  is  rarely  restored  to  its  right  place  h\-  ^^•ater 
pressure.  This  method  is  carried  out  by  means  of  a  rubber 
tube  passed  into  the  rectum,  provided  with  a  funnel  which 
should  not  be  raised  more  than  2  feet  above  the  level  of 
the  abdomen  when  the  hips  are  elevated.  Reduction  by 
water  pressure,  if  combined  with  laparotomy,  often  saves 
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a  few  minutes  in  the  length  of  the  operation,  and  time 
is  a  most  important  factor  in  operating  on  young  children. 
In  acute  intussusception  delay  is  dangerous,  and  wh^n  once 
the  diagnosis  is  made  it  must  be  remembered  that  the  chance 
of  saving  the  infant's  life  depends  largely  on  the  rapid  pre- 
paration for  operation  and  the  rapid  performance  of  it. 
For  any  case  of  intussusception  the  best  incision  is  one 
which  splits  the  fibres  of  the  right  rectus  and  lies  rather 
close  to  the  umbilicus  with  one-third  <jf  its  length  above 
the  umbilical  plane.  As  soon  as  the  peritoneum  is  divided, 
the  coils  of  small  intestine  must  be  prevented  from  pro- 
lapsing, as  this  is  productive  of  shock  ;  the  intussusceptitm 
should  be  sought  for  with  two  fingers  in  the  peritoneal  cavity, 
and  reduced  by  pressing  back  the  intussusceptum  through 
the  sheath  for  the  greater  part  of  its  length  inside  the 
abdomen ;  the  last  portion  is  best  reduced  outside  the 
peritoneal  cavitj',  as  by  this  means  the  state  of  the  bowel 
can  be  examined,  and  the  operator  can  ascertain  that 
reduction  is  complete. 

In  all  cases  of  operation  for  intussusception  the  caecal 
region  should  come  directly  into  view,  for  by  this  means  onl}' 
can  one  be  sure  that  an  entero-colic  invagination  has  been 
entirely  reduced  ;  occasionally  also,  if  the  appendix  has 
been  drawn  into  the  tumour,  its  extreme  engorgement  may 
make  appendicectomy  desirable.  Another  reason  for  always 
exposing  the  ileo-caecal  junction  to  view  is  that  intussuscep- 
tions maj'  be  multiple,  and  it  has  happened  to  one  of  us 
that  while  operating  on  a  child  of  one  year  old,  a  five-inch 
intussusception  of  the  lower  part  of  the  colon  has  been 
reduced,  and  a  second  entero-colic  invagination  has  been 
discovered  owing  to  the  precaution  of  inspecting  the  cacum 
before  closing  the  abdomen.  Such  cases  are  very  rare  ;  in 
this  particular  instance  the  leading  physical  signs  were  the 
presence  of  a  tumour  in  the  left  iliac  fossa,  the  apex  of  an 
intussusceptum  felt  per  rectum,  and  an  absence  of  the  normal 
resistance  in  the  right  iliac  fossa  ;  the  first  and  second  were 
explained  by  the  in\agiiiation  of  the  ci)lon,  but  the  third 
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sign  was  only  explained  when  an  entero-colic  intussusception 
was  discovered  beneath  the  liver  in  the  right  half  of  the 
epigastrium.  The  liver  had  pre\-ented  this  mass  from  being 
y  'Ipated  before  the  abdomen  was  opened. 

The  reduction  of  the  last  p<irtion  of  intussuscepted  bowel 
often  involves  considerable  pressure  on  the  intussuscipiens, 
and  there  is  some  risk  of  rupture  occurring  in  this  layer  ; 
however,  in  young  infants  the  mortalitv  of  any  operati\e' 
procedure  beyond  cceliotom}-  and  reduction  is  so  high  that 
the  risk  must  be  run,  th(nigh  perhaps  in  a  difficult  case  it 
might  be  wiser  to  make  a  longitudinal  incision  in  the  en- 
sheathing    laj-er    through    its    anti-mesenteric    border   and 
endeavour  to  press  back  the  ape.K  of  the  intussusceptum  by 
means  of  a  finger  within  the  lumen  of  the  bowel.     If  this 
failed,  owing  to  the  firmness  of  adhesions  or  gangrene  of 
the  mvaginated  bowel,  this  longitudinal  incision  could  be 
used  for  the  perlormance  of  anastomosis  and  resection  by 
Maunsell's  method,  as  described  in  te.\tb(;oks  on  Operative 
Surgery.     After  cleansing  the  bowel  with  saline,  the  opening 
m   the  ensheathing   la\er   must   be   closed   with    Lembert 
sutures. 

The  method  of  suture  of  the  abdominal  wall  deser\es 
some  attention,  since  intussusception  babies  are  especially 
prone  to  burst  their  abdominal  wounds.     Two  strong  salmon 
gut  sutures  should  first  be  passed  through  the  rectus  muscle 
and  sheath  as  well  as  the  peritoneum,  and  left  untied.     The 
wall  may  then  be  sutured  in  layers  in  the  usual  wav.  and 
before  closing  the  skin  wound  the  two  salmon  gut  stitches 
should  be  tied.     If  there  is  much  shock  and  there  is  need 
for  rapid  closure  of  the  woand.  these  two  sutures  may  be 
used  to  close  the  abdominal  cavit\-  and  the  anterior  layer 
of  the  rectus  sheath,  and  the  skin  may  be  sutured  more 
leisurely.     If  it  is  preferred,  the  reinforcing  sutures  ma\-  be 
passed  through  the  skin  as  well  as  the  other  la\ers  of"  the 
abdominal  wall.     All  skin  stitches  should  be  left  in  till  the 
tenth  day,  and  the  wound  must  be  carefull\-  examined  when 
the}-  are  removed,  to  ascertain  that  the  deeper  parts  of  the 
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wound  are  soundly  healed.  Neglect  of  these  strengthening 
sutures  led  to  the  bursting  of  the  wounds  in  two  cases  of 
the  series  here  described. 

After  the  abdomen  is  opened,  acute  intussusception  may 
be  classified  as  reducible,  irreducible,  and  gangrenous,  and 
many  of  these  forms  may  be  complicated  by  the  existence 
of  a  leading  intestinal  polyp.  In  the  first  class  the  treatment 
is  obvious,  and  if  a  polyp  be  felt  through  the  wall  of  the 
bowel  after  reduction  it  should  be  completely  removed.  In 
one  of  our  cases  such  a  polyp  was  removed  by  incision  into 
the  cavity  of  the  gut,  and  microscopically  it  proved  to  be 
a  sarcoma ;  subsequent  operation  was  performed  for  recur- 
rence with  symptoms  of  obstruction  but  with  no  intussus- 
ception. Usually  these  polypi  are  mucosal  adenomata,  but 
the  possibility  of  malignancy  must  be  borne  in  mind. 
Fortunately  between  80  and  90  per  cent,  of  acute  intus- 
susceptions are  reducible,  but  if  reduction  cannot  be  effected 
it  will  not  be  certain  whether  gangrene  is  present  in  tlie 
innermost  laj-er  or  not ;  the  usual  course  is  to  resect  and 
anastomose,  and,  if  the  condition  of  the  patient  is  good, 
this  is  probably  the  best  procedure  ;  the  mortality  in  young 
children  is,  however,  very  high,  and  it  has  recently  been 
suggested  that  a  simple  lateral  anastomosis  should  be  per- 
formed ;  this  will  relieve  the  obstruction  and  afford  a  chance 
for  the  natural  cure  of  the  invagination  by  the  separation 
and  passage  of  the  gangrenous  intussusceptum  along  the 
intestinal  tract.  The  other  two  possible  courses  are,  either 
to  resect  and  secure  a  Paul's  tube  in  each  end  of  the  gut 
fixed  in  the  wound,  or  to  bring  out  the  intussusception  and 
make  an  artificial  anus  above  it.  As  will  be  seen  from  our 
figures,  the  mortality  attending  these  procedures  is  appalling, 
and,  even  if  the  first  operation  succeeds,  the  closure  of  an 
artificial  anus  in  a  young  child  is  a  hazardous  proceeding. 
Where  gangr«  ae  is  present,  resection  is  the  only  choice,  and  in 
cases  involving  small  bowel,  immediate  anastomosis  should 
be  performed.  In  the  case  of  a  pure  colic  intussusception 
a  two-stage   operation  may  with  advantage  be  employed. 
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Drainage  of  the  peritoneal  cavity  is  rarely  called  for  in  these 
cases,  but  if  there  is  much  infection,  a  tube  for  24-48  hours 
down  to  the  neighbourhood  of  the  anastomosis  ma\-  be 
desirable. 

Operation  for  Chronic  Intussusccptton.—The^v   patients 
are  usually  adults,  and  will  stand  extensi^•e  ..perative  pro- 
cedures.    If,  therefore,  the  intussusception   is  irreducible 
resection  and  immediate  anastomosis  should  be  perf.,rmed' 
though  perhaps  the  two-stage  operation  will  be  the  wiser 
course  if  acute  obstruction  is  in  existence  at  the  time  of  the 
operation.     In  cases  where  a  long  operation  is  not  likeh- 
to  be  borne  well,  lateral  anastomosis  alone  mav  be  expected 
to  give  complete   relief,  as   in  one  of  our  cases,  a  w.man 
aged  sixty.     The  possibility  of  a  growth,  malignant  or  simple 
as  the  starting-point  of  a  chronic  intussusceptiou  must  be 
present  m  the  mind  of  the  operator,  and  this  may  determine 
the  choice  of  operation. 

Prognosis.— This    depends    largely  on   the  promptness 
with    which    surgical    treatment    is    carried    (nit.     In    our 
hundred  cases  the  operation  mortality  is  35- 1  per  cent  • 
the  case  mortality  is  41  per  cent.     Operation,  therefore' 
offers  the  best  chance  of  recovery,  although  it  is  true  that 
if  any  procedure  be.vond  coeliotomv  and  reduction  has  to 
be  performed  the  prognosis  becomes  less  fa\'ourable.     In  our 
series  nine  cases   were  not  submitted  to  operation    four 
because  they  were  not  diagnosed  correctlv,  and  five  others 
because  the\-  were  not  in  a  fit  condition  to  stand  anv  (opera- 
tive procedure.     The  four  cases  have  alread\-  been  "referred 
to  in  discussing  the  diagnosis  of  intussusception    and  the 
three  of  them  which  presented  reducible  invaginations  witli 
no  peritonitis  at  the  post  mortem  examination  ought  to  have 
been  successfully  dealt  with  bv  the  surgeon.     As  regards 
the  other  five  cases,  had  the  risks  of  a  general  anc-esthetic 
not  been  feared,  the  risks  of  the  operation  might  perhaps 
have  been  undertaken,  in  the  two  of  them  at  least  whicli 
presented   reducible    intussusceptions   at    tlie   /.«../    mortem 
e.xammation.     In    two    others     the    intussusceptum     was 
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Kangri'noiis,  and  in  the  fifth  case  tliere  was  general  sup- 
purative peritonitis. 

The  cause  of  death  in  twelve  of  the  twenty-three  cases 
which  died  after  the  operation  of  ccehotoniy  and  reduction 
was  shock;  at  the />()s/  mortem  there  was  no  peritonitis,  nor 
any  other  lesion  to  account  for  the  fatal  event.  ("hloroh)rni 
ana'sthesia  is  often  difficult  to  maintain  at  the  right  degree 
in  these  young  children,  and  if  they  are  not  sufficiently 
auiesthetised,  movement  and  vomiting  are  likely  to  occur, 
favouring  prolapse  of  bowel  through  the  wound  and  thus 
producing  shock ;  if  they  are  to(»  deeply  amesthetised,  respira- 
tion tends  to  cease  and  shock  is  again  induced  b\-  the 
prolongaticm  of  the  operation.  It  is  possible  that  lumbar 
anasthesia  is  the  ideal  for  these  cases,  as  it  seems  to  be 
reliable  and  safe  even  in  the  case  of  children  under  one 
year,  and  the  shock  associated  with  operation  done  under 
spinal  an£esthesia  is  reduced  to  a  minimum.  The  complete 
muscular  relaxation  obtained  renders  the  operation  of 
reduction  by  manipulation  very  easy ;  a  successful  case  of 
resection  and  anastomosis  for  gangrenous  intussusception 
in  a  child  aged  seven  months  has  recently  been  recorded  by 
Fairbank  and  Vickers  where  the  success  was  attributed 
mainly  to  the  employment  of  spinal  anaesthesia  [Lancet, 
February,  5,  1910,  p.  364). 

After  Treatment.— A  method  of  combating  shock  in 
young  children  has  recently  been  described  by  Waterhouse 
[British  Medical  Journal.  July  9,  1910),  which  seems  par- 
ticularly appropriate  for  intussusception  cases.  It  depends 
on  keeping  the  child  in  an  atmosphere  considerablv  above 
room  temperature,  and  this  can  easily  be  achieved  in  the 
case  of  small  infants  by  placing  over  them  a  cradle  to  whicii 
is  attached  an  electric  light  bulb,  the  whole  being  roofed  in 
by  blankets.  A  temperature  of  100-105°  F-  should  be 
maintained  for  at  least  twelve  hours  after  operation.  Our 
own  experience  of  this  method  is  entirely  favourable. 

If  saline  administration  is  necessary  in  young  children,  it 
is  mubt  easily  given  subcutaneously,  and  several  pints  may 
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be  tlius  aLsorbt'd  in  twt'lvo  hours.  Apt'ricnt,  in  tlicse  cast's 
are  often  unnecessary  in  tlie  earlv  stages  nl  conval.scence. 
but  we  prefer,  where  purgatives  are  retiuired,  to  use  cirai  hin 
doses  of  castor  oil,  repj-ated  if  an  action  of  the  bowels  do.-s 
not  readily  result.  In  the  case  of  cliildrt'U  wlio  are  being 
breast  fed,  facilities  should  be  afforded  for  the  mother  to 
continue  to  nourish  her  t  hild  after  tlie  operation.  In  cases 
that  do  well  it  is  not  necessary  to  keep  tlie  (  hild  in  bed  more 
than  a  fortnight. 


11-  Carcinoma  of  Cxcum  and  Coloii 

Out  of  500  cases  which  required  <iperative  relief  for 
obstruction,  78  were  instances  of  carcinomatous  growth 
occurring  in  the  cecum  or  colon.  This  number  represents 
15-6  per  cent.,  and  in  our  description  of  the  condition  we 
shall  adhere  to  the  type  which  is  commonly  met  with, 
namely,  those  cases  in  which  chronic  < '^  uction  was  mani- 
fest before  the  onset  of  urgent  symptoii  at  the  same  time 
we  must  admit  that  in  not  a  few  of  oui  Jiospital  series  the 
acute  stage  was  the  only  one  which  caused  the  patient  to 
seek  relief. 

Etiology  and  Pathology.— Concerning  the  etiolog\    ,)f 
intestinal  cancer  little  is  known  beyond  the  fact  tiiat  tlie 
commonest  situations  of  the  disease  are  those  where  irritation 
is  likely  to  play  a  part  in  the  causation.     Thus,  growths  are 
most  often  encountered  in  the  caecum  or  at  the  He.xures  of 
the  colon,  all  places  where  some  degree  of  faecal  stasis  is 
common.     The  growths  are  columnar-  or  spheroida'-celled 
carcinomata,  they  arise  from  the  glandular  epithelium,  and 
they  tend  to  form  annular  strictures  of  the  bowel,  though 
occasionallj-  they  project  into  the  lumen  of  the  gut  in  the 
form  of  malignant  polypi.     Carcinoma,  wherexer  present,  is 
surrounded  by  inflammatory  changes  in  the  tissue  which  it 
invades  ;  hence  a  carcinoma  of  bowel  may  produce  diminution 
of  the  lumen  without  attaining  a  large  size,  due  in  part  to  the 
proliferation  of  cancer  cells,  .uui  in  part  to  the  inilammatorv 
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iiiHItration  of  both  mucosa  and  muscular  layers.  The 
latter  must  produce  a  block  in  the  peristaltic  activity  of 
the  large  bowel  at  quite  an  early  stage,  and  therefore  it 
is  not  surprising  that  constipation  apart  from  actual  con- 
striction of  the  intestinal  lumen  is  an  early  symptom  of  the 
disease.  To  compensate  f(»r  this  intrinsic  obstruction,  the 
musculature  of  the  bowel  above  the  growth  hypertrophies, 
and  tlu*  degree  of  constipation  is  in  inverse  proportion  to 
the  amount  of  compensatory  hypertrophy.  In  the  mean- 
time changes  wo;::  in  the  mucosa,  which  becomes  swollen, 
and  often  ulcerates  at  the  site  of  the  growth,  while  catarrhal 
changes  are  often  seen  on  the  proximal  side  of  the  stricture. 
Gradui.lly,  hypertrophy  of  the  gut  fails  and  dilatation 
becomes  a  marked  feature  of  the  case  ;  this  change  is  often 
most  noticeable  in  the  cscum,  on  which  the  back  pressure 
of  arrested  intestinal  contents  is  thrown,  and  this,  together 
with  catarrhal  changes  in  the  mucosa,  prepares  the  way  for 
the  production  of  what  are  usually  termed  stercoral  ulcers  : 
"  dilatation  ulcei  "  is  perhaps  a  better  term  for  these  lesions, 
which  may  occur  anj'where  in  the  gut  on  the  proximal  side 
of  the  obstructing  lesion  and  are  probablj'  examples  of  local 
pressure  and  infective  gangrene  of  the  bowel  wall.  \Vhea 
these  dilatation  ulcers  rupture,  the  case  presents  the  clinical 
picture  of  perforative  peritonitis  and  exact  diagnosis  becomes 
obscure.  In  rare  cases,  ulcerative  colitis,  even  proceeding 
to  perforation,  may  occur  on  the  proximal  side  of  a  cancerous 
stricture  with  much  dilatation  of  the  colon  or  caecum. 

As  regards  the  pathological  changes  which  determine  the 
transition  from  chronic  to  acute  obstruction,  several  pheno- 
mena are  observed.  Increase  of  the  growth  in  the  form  of 
a  polj^)  may  occlude  the  canal,  or  stricture  ma}-  result  from 
super-added  catarrh  and  oedema  of  the  mucosa  ;  occa- 
sionall\-  the  bowel  bee  nics  kinked  and  twisted  at  the  point 
t)f  stricture,  or  surrounding  adhesions  may  determine  the 
transition.  In  other  cases  we  find  true  faecal  impaction, 
usually  in  the  form  of  plum  or  cherry  stones,  or  a  particle 
of  biino,  us  the  causati\c  k-siun.     It  has  been  ncccssarj'  un 
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pathold^ii al  and  anatomital  grounds  to  consider  obstruction 
due  to  carcinonui  ol  tlu'  colon  and  the  cxcum  together,  but 
of  course  the  latter  pr( (duces  small,  while  the  former  causes 
large,  bowel  obstruction,  so  that  clinically  they  tend  to 
produce  different  pictures,  and  obstruction  in  cacal  cancer 
is  often  due  to  glandular  intiltration  in  the  ileo-caical  angle. 

Such  cases,  more  commonly  than  colonic  carcinoma,  come 
first  under  the  notiie  of  the  medical  attendant  with  symptoms 
of  acute  obstruction.  Volvulus,  ot  intussusception,  occurring 
in  the  neighbourho<;d  of  the  growth,  may  be  the  cause  of 
the  acute  condititm. 

Symptoms.- -Two  stages  are  usually  «jbservable  in  the 
anamnesis  of  these  cases,  and  they  may  be  termed  primary 
and  secondary'.  The  primary  symptoms  are  those  of  chronic 
obrtruction,  in  which  the  patient  is  usually  troubled  with 
so.,  irregularity  of  the  bowels,  flatulence,  anorexia,  slight 
nau-ea,  and  a  general  feeling  of  lassitude.  In  addition  to 
these  general  signs  of  ill  health  there  are  usually  attacks  in 
which  abdominal  pain  is  present,  often  ascribed  to  indiges- 
tion or  colic,  since  they  may  be  provoked  by  dietarj'  indis- 
cretion or  excess.  These  attacks  are  assciated  with  con- 
stipation and  slight  vomiting  or  nausea,  with  disinclination 
for  f(M>d.  In  the  early  stage  aperients  relieve  the  sjTnptoms, 
and  the  intervals  between  the  attacks  are  of  variable 
duration ;  as  the  lesion  progresses,  however,  the  attacks 
become  more  severe  and  the  action  of  aperients  less  reliable, 
while  the  clear  intervals  betM'een  the  attacks  become  shorter. 
In  cases  where  the  stenosis  is  low  down  in  the  colon,  diarrhoea 
may  occur  at  some  periods  of  the  illness,  due  to  catarrhal 
changes  in  the  bowel  excited  by  faecal  stasis  during  obstruc- 
tive attacks.  This  is  a  sj-mptom  about  which  inquiry  should 
always  be  made.  Occasionally  blood  may  be  passed  by  the 
rectum ;  this  may  be  derived  from  a  growth,  when  it  is 
commonly  intermixed  with  the  faeces,  or  the  blood  r  ly 
come  from  "  symptomatic  piles,"  which  form  in  the  reel  im 
when  stenosis  is  present  in  the  lowest  part  of  the  colon. 

Syinplui:.s  of  the  Sccont*  Stage. — An  attack  worse  than  any 
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«>f  those  preceding  it  supervenes  at  some  period  of  the  illness. 
There  is  sudden  severe  abdominal  pain,  often  referred  to  the 
umbilicus,  which  may  cause  the  patient  to  double  up  or 
roll  upon  the  floor.  There  is  usually  some  collapse,  the 
pulse  becomes  feeble,  the  facial  expression  anxious,  and  the 
complexion  pale ;  sweating  may  also  be  observed.  Vomiting 
occurs,  and  is  frequent  and  forcible,  the  vomited  material 
usually  being  at  first  gastric,  then  bJious,  and  ultimately 
fseculent.  Constipation  is  absolute,  neither  fa;ces  nor  Hatus 
being  passed. 

Physical  Signs. — Here  we  shall  describe  the  condition 
typical  of  a  case  in  which  the  acute  symptoms  of  obstruction 
have  become  manifest,  since  the  primary  stage  presents  no 
characteristic  features,  save  possibly  the  presence  of  an 
abdominal  tumour  in  the  course  of  the  col(m,and  the  existence 
of  visible  peristalsis. 

General  Signs. — The  complexion  is  usually  muddy,  and 
the  patient  may  be  wasted  ;  the  eyes  are  dull  and  a  Uttle 
sunken  ;  the  tongue  is  foul  and  thickly  furred,  the  mouth 
dry,  and  the  breath  offensive.  Thirst  is  usually  intense. 
The  temperature  is  often  subnormal,  but  there  may  be 
slight  fever.  The  patient  is  restless  and  obviously  in  great 
pain,  this  pain  being  persistent  and  yet  somewhat  paroxysmal. 

Condition  of  the  Abdomen. — Distension  is  constantly 
present,  but  its  degree  is  variable  ;  it  is  often  extreme,  and 
the  lower  the  growth  in  the  colon,  the  more  pronounced 
the  distension  is  apt  to  be.  When  the  obstruction  is  by  a 
growth  of  the  ca;cum,  the  distension  is  central  and  may 
exhibit  patterns,  which,  seen  throiigh  the  abdominal  wall, 
have  a  "  ladder-like  "  appearance.  A  growth  further  on  in 
the  col(m  causes  the  addition  of  distension  in  the  right 
Hank,  while  the  left  may  be  comparatively  fiat  ;  a  pehic 
cancer  tends  to  cause  universal  distension,  both  in  the  flanks 
and  in  the  central  portion  of  the  belly.  As  a  matter  of  fact 
the  ctecum  is  the  m(jst  distensible  part  of  the  large  intestine 
and  it  often  happens  that  in  low  growths  of  the  colon  a 
dilated  caecum  is  a  more  noticeable  feature  of  the  case  than 
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a  dilated  transverse  colon.  Vhiblc  peristalsis,  when  present, 
is  a  valuable  sign,  and  its  distribution  and  fKjint  of  termina- 
tion will  often  point  correctly  to  the  site  of  the  lesion  ;  in 
carcinoma  of  the  caecum  it  will  c^ase  at  the  right  iliac  fossa. 
Respiratory  excursion  is  inversely  proportional  to  the  degree 
of  distension  of  the  abdomen. 

Rigidity  of  the  abdominal  wall  does  not  appear  till  late, 
and  is  then  due  to  consecutive  peritonitis  ;  local  rigidity 
maj-  be  present  over  the  situation  of  the  growth.  Localised 
tenderness  is  commonly  met  with  in  carcinoma,  and  the 
abdomen  should  be  carefully  and  firmly  palpated  for 
evidence  of  local  pain  or  pressure.  A  palpable  tumour  may 
be  present,  but  it  is  often  obscured  by  the  distension  of  the 
intestinal  coils.  Palpable  peristalsis,  due  to  the  hardening 
of  the  bowel  wall  during  muscular  contraction,  is  associated 
with  a  cancerous  stricture  in  man>-  cases,  and  where  palpation 
is  easy  this  sign  will  generally  be  encountered.  Splashing, 
due  to  the  imprisoned  fluid  in  the  lumen  of  the  bowel,  is 
associated  with  small,  rather  than  with  large,  bowel  obstruc- 
tion, and  therefore  where  it  is  found  in  carcinomatous 
lesions,  the  growth  will  usually  be  at  the  cscum. 

Dulness  on  percussion,  due  to  the  presence  of  free  peri- 
t<jneal  fluid,  is  to  be  expected,  and  often  there  is  shifting 
dulness  due  to  movable  fluid,  which  tends  to  gra\itate 
into  the  most  dependant  parts  of  the  abdomen. 

Audible  peristalsis  is  common  in  cancerous  obstruction 
of  the  large  bowel. 

Rectal  examination  is  usually  negative,  but  a  growth  of 
the  pelvic  colon  is  occasionally  intussuscepted  into  the 
rectum  and  thus  rendered  palpable,  and  occasionally  a 
growth  high  up  may  be  felt  through  the  rectal  wall.  Ball(H)n- 
mg  of  the  rectum  is  fairlv  common,  but  it  is  not  a  reliable 
sign. 

Vaginal  examination. ~M  times  a  growth  of  the  pehic 
colon,  or  even  of  the  caecum,  may  be  palpable  through  tlie 
appropriate  lateral  vaginal  fornix. 

Diagnosis.— The  diagnosis  depends,  as  a  nil.-,  upon  a 
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history,  in  a  patient  past  middle  age,  of  increasing  con- 
stipation, with  anorexia  and  loss  of  weight,  culminating  in 
complete  obstruction  ;  on  the  presence  of  visible  peristalsis  ; 
on  the  discovery  of  shifting  dulness  in  the  flanks  ;  and  upon 
the  presence,  in  some  cases,  of  a  tumour  in  the  course  of 
the  large  intestine.  There  is  at  times,  however,  a  com- 
plication which  renders  the  diagnosis  obscure,  and  that  is 
perforation  of  a  stercoral  or  dilatation  ulcer  ;  but  even  when 
this  has  occurred  and  the  clinical  picture  is  one  of  peritonitis 
rather  than  of  obstruction,  a  careful  elucidation  of  the 
history  should  indicate  the  nature  of  the  primary  lesion. 
Th;  following  case  is  selected  as  a  fairly  typical  example  c 
obstruction  due  to  carcinoma  of  the  pelvic  colon  w:  1 
perforated  dilatation  ulcer  of  the  transverse  colon. 

H.  Mc  E.  Female,  aet.  53.  Married.  Mother  died  of  cancer  of 
the  bowel.  I'atient's  health  quite  good  until  nine  months  before 
admission  :  during  this  time  there  had  been  steady  loss  of  flesh.  No 
solid  faces  passed  during  this  time.  Stools  often  streaked  with 
blood  during  the  last  six  months.  No  action  of  bowels  for  ten  days 
previous  to  admission  ;  flatus  passed.  Frequent  black  stercoraceous 
vomiting  for  two  days. 

Oh  examination.  Uniform  distension  of  the  al)domen  ;  tense 
and  tender  all  over.  No  visible  or  palpable  peristalsis.  No  tumour 
to  be  felt.  Fixed  dulness  in  flanks.  Liver  dulness  partially  obliter- 
ated in  mid-axillarj'  line.  Rectal  examination  negative.  Tempera- 
ture loi.     Pulsc  1^0. 

.\bdominal  exploration  revealed  the  presence  of  free  gas  in  the 
peritoneal  cavity,  early  general  peritonitis,  and  a  growth  in  the 
pelvic  colon.  Caecostomy  was  performed  by  means  of  a  Paul's  tube. 
Death  occurred  within  a  few  hours. 

Post  mortem  examination.  Ring  carcinoma  present  at  commence- 
ment of  pelvic  colon,  with  lumen  a  quarter  of  an  inch  in  diameter  ; 
obstruction  rendered  absolute  by  a  large  number  of  cherry  stones, 
which  were  lodged  in  vhe  lumen  on  the  proximal  side  of  the  growth. 
Several  stercoral  ulcers  were  present  in  the  course  of  the  large  bowel, 
and  one  of  these,  situated  atwut  the  middle  of  the  transverse  colon, 
was  perforated.     There  were  no  metastases. 

In  this  case  a  search  might  well  have  been  made  for  the 
site  of  the  perforation,  as  there  was  free  gas  in  the  peritoneum. 
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and  this  might  have  been  selected  as  the  place  for  insertion 
of  the  Paul's  tube,  but  the  condition  of  the  patient  was 
very  grave  and  the  operative  procedure  had  to  be  hastily 
carried  out.  It  is  generally  recognised  that  stercoral  ulcers 
do  not  heal  well  after  suture. 

Treatment. — If  the  site  of  the  growth  cannot  be 
diagnosed,  a  paramedian  incision  through  the  right  rectus 
sheath  should  be  made,  and  the  seat  of  the  obstruction 
searched  for.  Relief  of  the  distension  of  the  bowel  may  be 
required  as  described  in  the  preceding  chapter,  and  when 
once  the  growth  is  found,  the  duty  of  the  operator  is  to 
relieve  the  obstruction.  To  this  end  three  courses  are  open 
to  him,  since  any  attempt  at  removal  of  the  growth  and 
immediate  anastomosis  is  out  of  the  questitm  in  the  presence 
of  acute  obstruction  and  distension  : — 

(fl)  He  may  perform  colostomy  at  some  distance  above 
the  growth,  leaving  resection  and  anastomosis  for  a 
second  operation,  and  «...  ;ure  of  the  artificial  anus  for  a 
third. 

(b)  He  may  bring  the  growth  and  the  colon  outside  the 
abdomen,  and  secure  a  Paul's  tube  in  the  gut  just  above 
the  obstruction,  leaving  for  a  second  operation  resection 
of  the  artificial  anus  and  growth,  with  anastomosis  of  the 
bowel. 

(c)  He  maj-  resect  the  growth  and  tie  a  Paul's  tube  in 
each  end,  and  leave  the  artificial  anus  to  be  dealt  with  at  a 
subsequent  operation. 

The  most  desirable  method  in  any  particular  case  will 
probably  depend  largely  on  the  c-.ndition  of  the  patient, 
but,  where  possible,  we  prefer  the  last-mentioned  plan,  and 
occasionally  we  have  taken  steps  to  lessen  the  time  required 
for  the  second  operation  by  tying  in  only  one  Paul's  tube, 
closing  the  distal  end  of  the  colon  with  three  layers  of  sutures 
and  dropping  it  back  into  the  abdomen.  WTien  an  in- 
operable cancer  of  the  ciccum  is  the  cause  of  obstruction,  a 
temporary  ileostomy,  to  be  closed  later  bj-  lateral  anasto- 
mosis, is  the  best  course. 
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After  Treatment.— This  must  be  directed  to  the  treat- 
ment of  shock,  and  the  care  of  the  skin  suiTounding  the 
artificial  anus. 


III.  Obstruction  due  to  Adhesions 

This  form  of  obstruction  represents  some  12  per  cent, 
of  acute  cases.  It  is  due  to  antecedent  peritonitis,  either 
localised  or  /,eneral.  and  is,  therefore,  met  with  after  appen- 
dicitis and  its  complications,  after  operations  on  the  intestine 
or  pelvic  organs,  after  salpingitis,  and  as  a  complication  of 
diseased  mesenteric  glands.  Tuberculous  or  carcinomatous 
glands  often  become  adherent  to  bowel,  and  it  not  infre- 
quently happens  also  that  gut  becomes  adherent  to  new 
growths  in  the  abdomen,  usuallj-  of  ini.  Snal  or  ovarian 
origin.  The  early  history  of  a  suspected  cas^  of  obstruction 
due  to  this  cause  is  therefore  of  the  greatest  importance,  as 
there  are  n«)  special  signs  or  symptoms  by  which  the  diagnosis 
can  be  made  with  certainty. 

Sjrmptoms. — The  obstruction  is  usually  of  the  small 
bowel,  and  therefore  pain  and  early  vomiting  are  marked 
features  of  the  case.  At  the  onset  there  is  often  a  good 
deal  of  shock.  The  pain  may  be  general,  or  localised  to 
the  neighbourhood  of  the  adhesions,  but  in  either  case  it 
is  usually  colicky  in  nature  and  liable  to  extreme  exacerba- 
tions which  may  prostrate  the  patient.  The  degree  of 
constipation  is  variable. 

Physical  Signs. — The  facial  expression  becomes  anxious 
at  a  very  early  stage,  and  the  eyes  may  be  sunken.  The 
pulse  is  rather  more  rapid  than  in  many  forms  of  obstruction, 
and  is  liable  to  increase  in  rate  during  the  attacks  of  acute 
pain.  Fever  is  only  present  when  consecutive  perito^^itis  is 
superadded  to  obstruction.  The  tongue  is  dirty  and  the 
mouth  very  dry.     The  urine  is  often  pcanty. 

Abdominal  Signs. — Distension  is  usually  present,  but 
its  amount  varies  greatly,  and  depends  on  the  situation  of 
the    adhesions.      In    cases    where    the    vomiting    is    most 
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pronounced  and  the  pain  most  severe,  the  distension  is  often 
least,  for  the  obstruction  is  hkely  to  be  high  up  in  the  small 
intestine.  Visible  peristalsis  is  commonly  ^een,  and  its 
topographical  distribution  will  often  suggest  the  site  of  the 
obstruction.  Respiratory  excursion  is  generally  good,  in  the 
absence  of  great  distension  and  consecutive  peritonitis. 
Lo.  id  rigidity  is  often  met  witli  and  local  tenderness  is  a  most 
important  physical  sign.  A  palpable  tumour  is  rarely  present 
e.xcept  in  cases  of  adhesions  to  an  abdominal  growth. 
Palpable  peristalsis  is  rare.  \  fluid  thrill  may  be  encountered. 
splashing  can  often  be  elicited  where  coils  of  small  bowel 
are  affected,  and  this  is  a  sign  which  should  not  be  neglected. 
Dulness  on  percussion  is  common  in  the  flanks,  and  is  due, 
as  a  rule,  to  free  peritoneal  fluid,  the  situation  of  the  dulness 
varying  with  the  position  of  the  patient.  Audible  peristalsis 
is  common. 

Rectal  examination  rarely  jields  valuable  information 
apart  from  negative  evidence. 

Vaginal  examination  may  reveal  the  presence  of  a  pelvic 
tumour  or  an  inflammatory  mass  with  which  adhesive 
obstruction  maj'  be  connected. 

Examination  of  hernial  orifices  should  never  be  neglected, 
as  the  peritoneal  aspect  of  the  neck  of  a  hernial  sac  is  a 
not  uncommon  site  for  adhesions,  and  there  may  be  local 
tindemess  and  pain  in  this  region  while  the  hernial  L^ac 
itself  is  empty.  Operations  for  hernia  are  among  the  causes 
of  the  peritoneal  adhesions. 

Diagnosis. — The  leading  factors  in  the  diagnosis  of  this 
condition  are  early  and  repeated  vomiting,  acute  pain,  often 
with  localised  tenderness,  \isible  peristalsis,  and  splashing. 
If  these  signs  are  present  in  the  case  of  a  patient  whose  history 
points  to  preceding  peritonitis,  or  liability  thereto  as  the 
result  of  operation,  the  diagnosis  should  be  tolerably  certain. 

Treatment.— ^CceHotomy  and  enterolysis  is  the  operative 
treatment  needed,  and  when  the  adhesions  are  divided  the 
bowel  must  be  seen  to  fill  out  below  the  site  of  obstruction, 
and  all  the  collapsed  bowel  must  be  seen  to  recover  before 
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the  abdomen  is  closed.  Occasionally  the  division  or  removal 
of  adhesions  means  denudation  of  a  part  of  the  peritoneal 
investment  of  the  gut,  and  in  this  case  inf(jlding  of  the  bare 
area  must  be  effected  by  means  of  Lembert  sutures  applied 
at  right  angles  to  the  line  of  the  bowel.  Very  rarely  is  any 
resection  necessary  on  account  of  loss  of  vitality  of  the  gut. 
In  a  few  cases  the  adhesions  are  so  dense  or  so  numerous 
that  complete  enterolysis  cannot  be  performed  ;  here  the 
choice  lies  between  the  formation  of  an  artificial  anus  and 
lateral  anastomosis,  and,  unless  the  opening  would  be  placed 
in  the  jejunum,  the  former  is  always  to  be  preferred  as  a 
temporary  relief  for  the  acute  obstruction.  A  second  opera- 
tion may  then  be  performed  when  the  patient  and  the 
intestinal  tract  are  in  better  condition  to  stand  it. 

Afler  Treatment. — Early  acti\ity  of  the  bowel  is 
essential  to  avoid  the  re-formation  of  adhesions,  and  to  this 
end  the  early  administration  of  aperients  is  desirable. 
Magnesium  sulphate  in  two  drachm  doses  every  two  hours 
till  the  bowels  act,  or  doses  of  from  a  quarter  to  one  grain  of 
calomel  given  similarly,  are  the  best  drugs.  If  vomiting 
tends  to  occur  after  these,  it  is  desirable  to  give  a  soap  and 
water  enema  with  an  ounce  of  turpentine  in  it.  Eserin 
salicylate,  gr.  1/50,  or  Pituitary  E.xtract,  i  c.c,  injected 
into  the  buttock  every  hour  for  two  or  three  doses,  pro- 
motes peristalsis  by  its  stimulating  action  on  non-striped 
muscle  and  ma\-  sometimes  be  used  with  advantage  in  these 
cases.  Fibroh'sin  is  a  comparatively  new  synthetical  com- 
pound which  has  an  undoubted  influence  on  fibrous  tissue 
by  increasing  its  vascularity,  and  therefore  hastening  absorp- 
tion ;  in  the  case  of  peritoneal  adhesions  it  may  favour  their 
early  absorption  and  we  have  occasionally  given  it  witli 
much  apparent  advantage,  but  it  is  difficult  to  know  pre- 
cisel}'  what  is  happening  to  joung  fibrous  tissue  within  the 
peritoneal  cavitj".  It  is  best  given  by  intramuscular  injec- 
tion in  doses  of  23  c.c.  (the  phials  in  which  it  is  sold  hold 
this  volume)  on  alternate  days  for  a  fortnight. 

In    addition    to    these   special    measures,    the   general 
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treatment  is  similar  to  that  previously  described  ;  for  the 
rtrst  few  days  the  diet  should  be  fluid,  and  the  patient  should 
be  nursed  in  the  Fowler  position. 


IV.  Obstruction  by  Bands 

Clinically  this  form  of  obstruction  closely  resembles  that 
due  to  adhesions,  and  indeed  pathologically  a  band  may 
often  be  only  a  giant  adhesion.  The  obstruction  to  the  gut 
is  produced  either  by  the  ensnaring  of  a  coil  or  coils  beneath 
an  unyielding  band,  or  the  band  may  form  a  loop  through 
which  the  bowel  passes  and  from  which  it  cannot  return. 
In  other  cases  the  kinking  produced  b\-  the  pull  of  a  well- 
defined  band  may  be  the  etiological  factor.  Bands,  then, 
may  be  new  or  old,  the  result  of  organisation  of  inflammatory 
tissue  in  the  peritoneum,  or  abnormally  adherent  stmctures 
such  as  omental  cords,  appendices  epiploicae,  the  vermiform 
appendix,  the  Fallopian  tubes,  the  broad  ligament,  Meckel's 
diverticulum,  etc. 

We  shall  make  no  attempt  to  differentiate  between  the 
symptoms  and  signs  of  adhesive  and  band  obstruction, 
except  in  the  case  of  Meckel's  diverticulum,  because  this 
represents  the  most  typical  variet\-  of  band  obstniction. 

Treatment.— After  the  obstruction  has  been  relieved 
the  "  band  "  should  be  remo\'ed  and  the  ensnared  bowel 
must  be  very  carefully  examined  to  ascertain  its  viability  ; 
resection  may  be  called  for  in  a  few  cases. 


V.  Obstruction  by  Carcinoma  of  Rectum 

This  forms  just  under  lo  per  cent,  of  the  causes  of 
cbstruction,  where  relief  for  the  obstruction  is  sought  before 
the  rectal  cancer  itself  causes  the  p;><^ient  to  consult  a 
surgeon.  It  is  rare,  however,  for  this  event  to  take  place 
without  the  preceding  existence  of  symptoms  which  are 
f)ften  suggestive  of  rectal  stricture. 
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Etiology  and  Pathology. — As  in  the  case  of  carcinoma 
of  the  colon,  superadded  inflammation,  faecal  impaction,  or 
intussusception,  often  determines  the  onset  of  acute  obstruc- 
tion, but  chronic  obstruction  is  usually  present  for  some  time 
first,  and  is  exemplified  especially  in  rectal  carcinoma  by 
what  is  termed  "  spurious  diarrhoea,"  due  to  catarrhal 
changes  above  the  stricture  and  the  decomposition  of  arrested 
fa;cal  matter.  Bleeding  from  the  ulcerated  surface  of  the 
growth  is  common,  and  "  symptomatic  piles  "  are  often 
met  with.  Dilatation  ulcers,  especially  of  the  caecum,  are 
frequent  in  association  with  rectal  cancer. 

Symptoms. — These  are  usually  those  of  chronic  obstruc- 
tion such  as  we  have  already  described,  associated  with 
"  spurious  "  or  "  morning  diarrhoea,"  and  rectal  haemorrhage, 
ofter.  riitributed  to  piles,  which  are  indeed  frequently  present, 
followed  later  by  the  signs  of  acute  obstruction  with  pain, 
repeated  vomiting,  and  absolute  constipation.  The  cause 
of  "  morning  diarrhcea  "  is  the  catarrh  set  up  in  the  color 
behind  the  stricture  leading  to  the  accumulation  of  a  muco- 
purulent discharge  together  with  semi-fluid  faeces  during 
the  hours  of  rest.  Owing  to  the  stricture  and  the  diminished 
power  of  expulsion,  tlie  rectum  is  not  completely  emptied 
by  the  usual  single  morning  act  of  defaecation,  and  this  has 
to  be  rejieated  several  times  before  the  patient  succeeds  in 
emptying  the  rectum  and  pelvic  colon.  The  chronic  pain 
of  rectal  carcinoma  is  usually  referred  to  the  sacral  region 
and  lasts  long  after  defecation. 

The  second  or  acute  stage  of  obstruction  due  to  carcinoma 
of  the  rectum  does  not  differ  from  that  of  colonic  obstruction, 
except  that  it  is  of  necessity  of  the  large  bowel  type,  so  that 
distension  is  a  marked  feature,  while  vomiting  is  late  in 
onset. 

Physical  Signs. — These  have  been  sufficiently  con- 
sidered, and  Jo  not  differ  from  those  me-  with  in  cases  of 
cancer  of  the  lower  colon  except  that  rectal  examination  in 
a  large  percentage  of  the  cases  immediately  reveals  the  cause 
of  the  obstniction. 
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Diagnosis. — If  rectal  txamination  reveals  a  rannnoina 
within  reach  of  the  finger,  this  is  rendered  easy,  and  it  may 
be  desirable  to  examine  under  the  anaesthetic  before  opening 
the  abdomen,  so  that  the  steps  of  the  operation  may  be 
rendered  shorter.  If  no  tiimour  is  discoverable  the  diagnosis 
between  carcinoma  of  the  lower  colon  and  of  the  rectum 
may  be  impossible  before  operation. 

Treatment. — This,  in  all  cases  where  acute  obstruction 
is  present,  consists  in  the  formation  of  an  artificial  anus  in 
the  lower  colon,  and  if  the  diagnosis  is  made  correctl\-  before- 
hand, the  abdomen  should  be  opened  through  the  left  rectus 
muscle,  for  the  condition  of  ♦he  colon  can  then  be  examined 
and  a  satisfactory  opening  established  in  a  favourable 
situation.  The  possibility  of  removal  of  the  growth  at  a 
future  date  must  also  be  decided  at  the  operation. 

After  Treatment. — If  no  subsequent  removal  is  to  be 
attempted,  irrigation  of  the  lower  portion  of  bowel  should 
be  practised  bj-  means  of  a  tube  and  funnel  from  above  after 
the  tirst  week  or  so,  and  the  patient  should  receive  instruc- 
tion in  this  procedure.  To  secure  the  benefit  of  this  da'ly 
irrigation  it  is  desirable  that  the  colostomy  be  perfoimed  by 
means  of  a  Paul's  tube,  and  a  glass  rod  thnmgh  the  mesentery 
to  product"  a  good  spur  outside  the  abdomen. 
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VI.  Volvulus 

Etiology  and  Pathology.— In  this  condition  a  portion 
*>i  the  gut  is  so  rotated  upon  its  mesenteric  axis  as  to  cause 
faecal  arrest,  and  later,  interference  with  the  circulation  of 
the  bowel,  producing  strangulation  and  gangrene.  It  used 
to  be  stated  that  the  pelvic  colon  was  the  part  of  the 
intestine  most  often  involved,  but  it  seems  probable  from 
recent  statistics  that  the  condition  is  quite  as  common  in 
the  caecum.  The  small  intestine  may  suffer  also,  and  then 
it  is  usually  the  ileum,  occasionally  together  with  the  lower 
part  of  the  jejunum,  which  is  affected  ;    it  is  never  seen  in 
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the  jejunum  alone.  Tt  also  occurs,  espt'cially  in  small  bowel 
cases,  in  associati«»n  with  a  band  obstruction,  the  ensnared 
loop  becoming  rotated  on  the  distal  side  of  the  peritonea! 
band.  In  the  case  of  the  cicctmi  it  is  supposed  to  be  due 
mainly  to  dilatation  of  some  of  its  lateral  pouches  by 
retained  fajcal  matter,  and  subsequent  irregular  peristalsis  ; 
in  the  pelvic  colon  it  has  been  attributed  to  inflammat(»ry 
changes  in  the  mesentery.  However  the  conditicm  is  pro- 
duced, it  rapidly  causes  stagnation  of  fieces,  with  consequent 
decomposition  and  the  production  of  a  large  amount  of  gas 
in  the  affected  gut.  The  blood  supply  suffers  at  the  crux  of 
the  volvulus,  and  also  as  the  result  of  pressure  on  the  b«>wel 
wall  from  gaseous  distension  ;  patches  of  gangrene  are. 
therefore,  not  uncommonly  seen  in  the  wall  of  the  bowel, 
or  the  whole  of  the  dilated  gut  may  be  gangrenous.  Obstruc- 
tion is  also  caused  to  the  bowel  above  the  cru.x,  and  this 
■  usually  becomes  distended. 

Symptoms. — Pain  is  severe  and  absolutely  sudden  in 
onset  ;  it  is  usually  diffuse.  Vomiting  occurs  rather  earlier 
than  in  most  cases  of  large  bowel  obstruction,  and  in  the 
case  of  volvulus  of  the  ileum  or  caecum  it  may  be  incessant  ; 
in  volvulus  of  the  pelvic  colon,  however,  it  appear-  rather 
late,  and  is  not  so  often  repeated.  Constipation  is  coi.nnonly 
absolute  from  the  onset  of  the  illness,  but  it  depends  more 
on  the  tightness  of  the  twist  in  the  gut  than  on  its  situation 
in  the  intestinal  canal.  In  some  cases  of  pelvic  colon 
volvulus  slight  action  of  the  bowels  occurs  during  the 
existence  of  severe  abdominal  pain  and  vomiting. 

Physical  Signs. — Abdominal  distension  is  the  marked 
feature  of  these  cases,  and  it  may  be  extreme.  It  may  be 
more  or  less  localised,  but  the  situation  of  the  distension  is 
no  accurate  guide  to  the  site  of  the  volvulus,  for  either  the 
ca;cum  or  small  intestine  in  this  condition  may  be  displaced 
to  almost  anj'  part  of  the  abdomen.  Ven,-  marked  distension 
in  the  left  half  of  the  abdomen  is  suggestive  of  sigmoid 
volvulus.  Visible  peristalsis  is  rarely  seen,  and,  when  it  is 
present,  it  affords  little  aid  in  deciding  on  the  cause  of 
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obstnution,  simc  it  ina\'  bt-  prost'nt  anywheri'  in  the 
abdomen.  Hif^iiiity  and  h'ltJcrucss  are  (if  late  onset  and 
attributable  to  loeal  ronseiutive  peritonitis.  On  palpation 
the  abdomen  has  a  usilient  feel  and  the  percussion  note  is 
usually  t\'mpanitii'.  Diilncss  in  the  flanks  is  rarely  to  be 
demonstrated.  The  liver  ilnlness  is  often  obUterated  in  the 
right  nipple  line. 

The  remaining  signs  met  with  in  obstruction  are  usually 
absent. 

Diagnosis.-  This  is  always  difficult  and  tan  only  be 
made  in  the  presence  of  great  abdominal  distension  associated 
with  severe  abdominal  pain  of  very  sudden  onset.  The 
following  three  cases  are  selected  as  instances  of  the  thr"*' 
forms  of  volvulus. 


I.    Volvulus  of  small  intestine.     CI.  1).     Male,  act.  i8.     I'aintcr. 

Hi-story.  Previous  health  perfect.  Sudden  acute  abdominal 
pain  a.ssociated  with  incessant  vomiting  for  twenty-four  hours  before 
admission  to  hospital.  Absolute  constipation.  Pain  continues  with 
paroxysmal  attacks. 

State : — Facial  expression  drawn  and  anxious.  Lower  half  of 
abdomen  distended,  immobile  and  rigid.  SUght  respiratory  move- 
ment in  upper  part.  On  palpation  there  was  tenderness  below  the 
umbilicus,  and  on  percussion  this  area  was  tympanitic.  Liver 
dulness  normal.     Temperature  08°  F.     Pulse  120. 

At  operation  twenty-four  inches  of  ileum  were  found  to  Ih;  gan- 
grenous as  the  result  of  a  volvulus,  the  crux  of  which  was  situated 
two  feet  above  the  ileo-ca;cal  valve.  Resection  and  axial  anasto- 
mosis was  carried  out,  and  the  patient  made  a  pierfect  recovery. 

i.   Volvulus  of  the  cacum.     F.  D.     Male,  aet.  33.     Hricklayer. 

History.  Previous  health  good.  Three  days'  history  of 
severe  abdominal  pain  with  absolute  constipation  and  incessant 
vomiting. 

State : —Facial  expression  anxious.  Distension  considerable 
anteriorly,  and  mainly  in  epigastrium.  Visible  peristalsis  present  in 
left  iliac  fossa.  Slight  tenderness  on  palpation  in  upper  abdomen. 
Percussion  note  resonant  all  over.  Liver  dulness  obliterated  in  front. 
Respiratory  excursion  poor.  Rectal  examination  negative.  Tem- 
perature 99°  F. 

Operation  : — ('a'liotomy  through  the  right  rectus.  Right  iliac 
fossa  unoccupied  by  ca;cum,  which  was  discovered,  after  delivery  of 
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the  intwtinett.  in  the  left  hypcKhondhum.  an  largo  iw  a  dilatitl  stomal  h. 
rh«-  irux  lay  juRt  below  the  hepatic  flexuri',  and  the  ca>ium  wa» 
rotated  through  one  and  a  half  turn»*  from  right  to  left  through  a 
horizontal  axiK.  the  ciecum  and  colon  being  Jtituatcd  just  below  the 
spleen.  The  ileum  wan  carried  acroim  the  attachment  of  the  mesentery, 
so  that  six  feet  of  it  were  congested  and  distended  t<.  such  a  degree 
tis  to  cause  rupture  of  its  peritoneal  coat.  The  ca-cum  was  punctured 
and  emptied  and  the  viscera  restored  to  their  normal  (Kwition.  The 
abtlomen  was  cloi»ed,  though  there  wa*  onsiderable  tension  on  the 
stitches.  Several  complications  aroe.v  -the  wound  suppuratetl,  a 
f.i'cal  fistula  developed,  suppurative  parotitis  appeared,  and  a  left- 
sided  empyema  had  to  be  drained.  The  patient  died  i  or  <  weeks 
after  the  operation  with  general  suppurative  peritonitis.  At  the  poM 
morlem  examination  the  fiecal  fistula  was  found  to  be  due  to  rupture 
of  the  ca<cal  wall,  near  the  caput  caeci.  and  thiy  !t-si<m  was  doubtless 
due  to  dilatation  and  pressure  gangrene. 

\.    VolfHlm  of  Sigmoid.     M.D.     Female,  aet.  71. 

Ilisttjry  :  -  Pain  and  vomiting  for  seven  davs.  bowels  acting  ver\ 
slightly  during  this  period  ;   repeated  vomiting. 

State  :— Abdomen  greatly  distended  and  resonant  all  over.  I'aiii 
and  tenderne*-  chiefly  on  the  left  side.  A  good  <leal  of  collapse 
present.     Ten._<erature  subnormal. 

Operation.  Sigmoid  distended  and  twisted  Transverse  colon 
greatly  distended.  Bowel  tapped,  volvulus  reduced,  and  gut 
replace<l  ;   abdomen  closed  in  layers. 

Death  occurred,  mainly  from  sIkkk  iV,  twenty-lour  hours.  I'.M. 
\o  peritonitis.  Healed  ulcer  present  at  splenic  flexure  of  the  colon  ; 
intestinal  tract  otherwise  healthy. 


Treatment.— The  affected  bowel  must  be  emptied  nt 
its  contents,  and,  indeed,  it  is  often  impossible  to  imtwist 
the  volvuhis  until  this  has  been  done.  Some  effort  should 
then  be  made  to  secure  the  gut  against  a  recurrence  of  the 
twist,  and  this  may  be  done  by  suturing  the  mesenterj-  to 
the  parietes ;  in  the  case  of  the  cacum.  plication  of  its  'wall 
to  diminish  the  size  of  any  lateral  pouches  may  be  useful, 
while  the  difficulty  of  securing  the  pelvic  colon  ma\-  be  met 
by  suturing  the  surface  of  the  gut  to  the  abdominalwall  and 
establishing  a  temporary  colostomy.  Where  the  bowel  is 
gangrenous,  resection  is  essential,  and  the  gut  should  alwaxs 
he  rnrefully  examined  for  patches  of  threatomd  gangrene 
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in  order  that  thee  areas  may  b*-  infolded  by  I-ernb«'rt 
Htitures. 

If  recurrence  does  (wcur.  res<ntion  and  anaHtomosis  is 
probiibly  the  best  course.  It  must  be  admitted,  however, 
that  at  present  the  mortality  of  volvulus,  even  after  o|K*rutinn. 
is  at  least  50  per  rent. 

After  Treatment. — Shock  usually  rfr|iiires  attention 
during  the  first  few  hours  after  operation.  Action  of  the 
bowels  is  best  obtained  by  the  earl\-  administration  of 
enemata. 


VII.  StranguUtion  by  adherent  Meckel's  Diverticulum 

Etiology  and  Pathology.— This  remnant  of  the  omphalo- 
mesenteric duct  is  present  in  z  \wr  cent,  of  bodies,  and 
the  proportion  of  males  to  females  is  stated  to  hv  si.\  to 
one.  It  represented  28  per  cent,  of  cnir  series  of  obstruction 
cases  and  of  the  fourteen  patients  only  two  were  females. 
In  the  majority  of  bixiies  the  tip  of  the  diverticulum  is  free, 
and  it  would  appear  to  become  adherent  as  the  result  of 
inflammation.  Diverticulitis  has  been  described  as  pro- 
ducing symptoms  indistinguishable  from  those  of  appen- 
dicitis, but  it  hr\r  ne\t!  liillen  to  our  lot  to  meet  with  such 
a  case,  and  in  several  instances,  where  the  diverticulum  has 
been  amputated  for  producing  band  obstruction  and  strangu- 
lation, microscopical  examination  has  failed  to  reveal 
evidence  of  past  or  present  inflammation  in  its  wall  at  the 
attached  area.  This  abnormal  attachment,  then,  may  be 
due  to  affection  of  the  peritoneal  coat.  and.  at  times,  a  band 
of  simple  fibrous  tissue  is  found  passing  from  the  tip  of  the 
diverticulum.  The  foetal  renmant  is  usually  adherent  to 
the  mesentery  of  the  ileum,  or  less  comnionl>-  to  the  abdominal 
wall  at  or  near  the  umbilicus  ;  it  may,  however,  be  adherent 
to  the  omentum  or  to  the  wall  of  some  portion  of  the  ^ait. 
Obstruction  is  produced  by  the  passage  of  bowel  beneath 
the  loop  formed  by  the  diverticulum  and  the  }■  t  from  which 
it   .springs,  and  subsequent   sUangulatiun  01      .c  ensnared 
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intestine,  usually  ileum.  The  gut  from  which  the  diverti- 
culum arises  has  a  lumen  little  larger  than  that  of  the 
process  itself,  and  its  position  is  within  thirty  inches  of  the 
ileo-caecal  valve,  so  that  the  pull  of  an  adherent  diverticulum 
may  easily  lead  to  kinking  of  the  lower  ileum,  and  thus 
contribute  to  the  obstruction  ;  in  actual  practice,  however, 
the  lesion  is  found  to  be  a  strangulation  of  the  --mall  bowel 
above  the  level  of  attachment  of  the  diverticulum.  In  a 
considerable  number  of  cases  there  is  an  unusual  degree  of 
puckering  at  the  imibilicus,  and  when  the  diverticulum  is 
attached  to  the  abdominal  wall  there  may  be  a  marked 
retracticm  of  the  scar.  Obstruction  from  this  cause  is  usually 
met  with  in  patients  under  twenty  years  of  age,  but  it  may 
be  seen  much  later  in  life  ;  quite  50  per  cent,  of  the  patients 
are  less  than  twenty-  years  old. 

Symptoms. — There  is  often  a  history  of  previous  attacks 
of  temporary  obstruction.  This  is  probably  due  to  the  fact 
that  the  diverticulum  forms  a  more  j'ielding  type  of  band 
than  fibrous  tissue,  and  the  bowel  may  escape  from  beneath 
it  even  after  being  obstructed.  Pain  and  vomiting  appear 
early,  and  shock  is  usually  a  prominent  feature  of  the  onset 
of  the  lesion.    Constipation  is  commonly  absolute. 

Physical  Sig^s. — At  an  early  period  after  the  onset  of 
the  pain  the  face  becomes  drawn  and  haggard  ;  the  tongue 
is  thickly  furred  ;  the  pulse  rate  is  somewhat  accelerated. 
Distension  is  usually  central,  but  it  ma\'  be  limited  to  any 
portion  of  the  abdomen.  Visible  peristalsis  is  commonly 
present  and  is  often  well  defined  in  those  cases  where  the 
diverticulum  is  adherent  to  the  abdominal  wall.  Respira- 
tory excursion  remains  till  late  after  the  onset  of  symptoms. 
Local  rigidity  and  tenderness  are  common,  and  are  present 
in  the  neighbourhood  of  the  right  iliac  fossa.  A  palpable 
tumour  is  absent. 

Splashing  may  be  elicited  in  a  few  cases.  Duiness  on 
percussion  in  the  flanks  may  be  prel»ent,  but  as  a  rule  the 
amount  of  peritoneal  exudat  -s  not  large.  If  present,  the 
duiness  in  the  flank  will  us      'y  be  due  10  free  fluid,  and 
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therefore  will  shift  with  change  in  position  of  the  patient. 
Audibh  peristalsis  is  common.  Examination  of  the  normal 
01  -fi^cs  and  hernial  sites  will  yield  only  negative  information. 
Diagnosis.— The  primary  attachment  of  Meckel's  diver- 
ticuhmj  ib  v.  the  ileum  close  to  the  ileo-cajcal  valve,  hence 
.  •l^dorn(•s^:  tad  pain  in  this  region  are  common.  Appendi- 
t  ^is  ^^  ;il  tl>.erefore  offer  the  greatest  diagnostic  dilficulty  apart 
from  the  varieties  of  obstruction.  A  diagnosis  of  obstniction 
due  to  adhesion  or  a  band  is  as  nuicii  as  can  be  expected, 
but  if  such  a  diagnosis  be  made  m  the  case  of  a  male  patient 
under  twenty,  who  has  had  antecedent  similar,  but  less 
severe  attacks  without  evidence  of  peritonitis,  the  possibUity 
of  strangulation  by  Meckel's  diverticulum  must  be  borne  in 
mmd.  if,  in  addition  to  this,  there  is  an  abnormal  amount 
of  scarrmg  about  the  umbilicus,  with  some  definite  retraction 
the  diagnosis  becomes  probable.  If  the  case  be  not  seen 
tiU  late,  the  differential  diagnosis  between  this  lesion  and 
appendicitis  may  be  very  difficult,  but  speaking  generally 
the  usual  differential  signs  between  obstruction  and  peritonitis 
hold  good  in  this  disease. 

Treatment.— Immediate  paramedian  cceliotomy  will 
reveal  the  site  of  abnormal  attachment  of  the  diverticulum 
and  also  the  state  of  the  ensnared  bowel.  The  former  must 
be  detached  and  then  amputated,  much  in  the  same  way  as 
appendicectomy  is  performed,  by  means  of  Kocher's  crushing 
clamp  if  the  lumen  is  not  too  large,  or  by  turning  down  a 
sleeve  of  peritoneum  to  bury  the  stump.  The  covering 
Lembert  sutures  should  be  applied  at  right  angles  to  the 
length  of  the  bowel  so  as  not  to  lessen  its  lumen  ;  usually 
one  layer  of  burying  sutures  will  suffice.  Attention  must 
then  be  paid  to  the  obstructed  gut  and  any  gangrenous 
patches  may  have  to  be  infolded;  occasionally,  resection 
is  needed,  since  gangrene  in  these  cases  is  not  very  rare 
Drainage  of  the  abdomen  is  seldom  needed. 

After  treatment.— ^o  special  after  treatment  is  required 
save  an  early  aperient,  if  the  gut  released  was  healthy  or  a 
small  enema  if  resection  was  necessary  at  the  operation. 
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VIII.  Obstruction  due  to  Simple  Stricture 

This  is  a  somewhat  uncommon  cause  of  obstruction,  and 
occurred  in  only  twelve  of  our  five  hundred  -^ases,  giving  a 
percentage  of  just  over  two. 

Etiology  and  Pathology.— Cases  of  simple  stricture  of 
tlie  bowel  may  be  divided  into  two  classes,  congenital  and 

acquired. 

Congenital  Strictures.— These  occur  usually  in  the  small 
intestine,  and  half  of  them  are  met  with  in  the  jejunum  and 
ileum,  and  one-third  in  the  duodenum  ;  they  are  rarely  met 
with  in  the  colon.  Varieties  of  imperforate  rectum  are, 
of  course,  not  included  in  these  statistics.  Duodenal 
stent)ses  are  more  common  above  the  papilla  of  Vater  than 
below  it,  and  in  the  former  case  the  symptoms  and  physical 
signs  are  not  distinguishable  from  those  of  pyloric  obstruc- 
tion ;  stenosis  in  the  latter  position,  however,  causes  bile  and 
pancreatic  ferment  to  be  present  in  the  vomit. 

Strictures  of  the  jejunum  and  ileum  may  be  situated  in 
any  par*  of  the  gut,  and  are  sometimes  multiple.  We  have 
already  noticed  the  narrowing  of  the  ileum  in  cases  where 
Meckel's  diverticulum  is  present,  and  in  some  of  these  cases 
there  is  a  definite  stricture  at  this  point.  In  the  large 
intestine  the  ascending  colon  and  the  ilio-pelvic  flexure  are 
the  most  common  sites  of  stenosis. 

The  degrees  of  congenital  stenosis  are  very  variable. 
There  may  be  complete  loss  of  continuity,  the  upper  and 
lower  segments  may  be  connected  by  a  fibrous  cord,  or  we 
may  find  an  annular  stricture  partially  or  completely 
occhtding  the  lumen  of  the  gut.  In  the  colon,  either  a  septum, 
or  complete  interruption  of  the  canal,  are  the  deformities 
most  often  met  with.  The  precise  nature  of  the  develop- 
mental error  which  leads  to  these  abnormalities  is  still 
uncertain,  though  in  some  cases  it  is  associated  with  over 
development  of  sphincteric  muscle  fibres  such  as  is  present 
in  congenital  hypertrophic  stenosis  of  the  pylorus. 

Acquired  Stenosis. — Some  antecedent  intestinal  lesion  can 
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Often  be  traced  in  tli.  anamnesis  of  tliese  cases.     It  mav  be 
that  the  patient  has  liad  a  troublesome  hernia,  or  evidence 
of  tuberculous  or  typhoid  ulceration  of  the  bowel ;  dysenteric 
or  stercoral  ulcers  maj-  cicatrise,  and  thus  cause  stenosis,  or 
the  stricture  ma^-  foUov  injury  to  the  abdomen,  and  will 
then  usually  be  complicated  by  the  presence  of  adhesive 
peritonitis  ;    ,t  niaj-  follow  the  spontaneous  cure  of  intus- 
susception   by    sloughing   of    the    intussusceptum     or    the 
operation  of  enterectomy  and  axial  anastomosis.      Some 
of  these  strictures  may  be  due  to  gummatous  infiltration  of 
the  bowel  wall.     In  ,.ur  series  most  of  the  cases  followed 
surgical  interference  for  strangulated  hernia,   whether  bv 
taxis  or  open  operation,  and  the  greater  number  of  the 
lesions  were  in  the  small  intestine. 

Symptoms.-In  the  congenital  cases,  when  the  stricture 
IS  m  the  small  intestine,  early  regurgitant  vomiting  is 
observed,  and  the  child's  bowel,  do  not  act ;  the  infant  may 
or  may  not  appear  to  suffer  severe  abdominal  pain  In  the 
case  of  stricture  of  the  large  bowel,  distension  of  the  belly 
and  constipation  are  often  observed  be      ,  much  vomiting 

:oSu4- '"  "^'"^^  ^""^^^^^  '""^  ^^'^^  --  ^1-^ 
The  sj-mptoms  in  acquired  stenosis  are  usually  divisible 
into  two  stages,   the  first  is  a  condition  of  constipa/ron 
associated  with  colicky  discomfort,  the  second  is  the  stage 
of  acute  obstruction;  but  the  first  stage  is  very  short  audit 
may  merely  be  noticed  that  the  bowels  do  not  act  for  Idav 
or   two.  and   then   begins   the    acute   attack   with   s  ^te 
abdommal  pam,  vomiting,  and  absolute  constipation      Such 
-  the  sequence  of  events  noted  when  the  obstr'Lctio"  occur 
during  recovery  fron  an  anastomotic  operation,   though  a^ 
a  rule  the  interval  during  which  stenosis  develops  is  Sg 
than  the  convalescent  period  after  such  operation 

Physical  %\ms.~Dhtcnsion  and   visible  penstalsis  are 

commonly  present,  varying  as  to  their  nature  accoSg  to 

lie  situation  of  the  stricture.     The  anxious  expression  and 

earthy  pallor  seen  in  obstruction  are  often  lateen  makmg 
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their  appearance.  The  tongue  is  dirty  and  the  pulse  weaic. 
Respiratory  excursion  is  usually  fairly  free.  Local  rigidity 
and  tenderness  are  not  uncommon.  Palpable  peristalsis  may 
be  met  with,  and  splashing  can  often  be  elicited,  especially 
in  small  intestine  stenosis.  Free  fluid  in  the  peritoneal 
cav-ity  is,  as  a  rule,  small  in  amount,  and  therefore  dulness 
on  percussion  in  the  flanks  is  often  absent.  Audible 
peristalsis  may  be  present. 

Examination  of  rectum  and  vagina  are  usually  negative, 
but  pressure  in  the  neighbourhood  of  the  hernial  orifices  may 
re\t'al  local  tenderness  and  rigidity. 

Diagnosis. — When  such  symptoms  and  ph\-sical  signs 
as  we  have  described  are  encountered  shortly'  after  an 
operation  for  strangulated  hernia,  or  an  axial  anastomosis 
for  a  lesion  of  the  bowel,  the  diagnosis  will  probably  be  fairly 
clear,  though  it  may  be  difficult  to  differentiate  this  condition 
from  obstruction  due  to  post-operative  adhesions.  In 
other  cases  the  history  of  an  attack  of  typhoid  fever  or  the 
reduction  of  a  strangulated  hernia  will  suggest  the  nature 
of  the  obstructive  lesion.  In  very  yoimg  infants,  congenital 
stricture  of  the  bowel  is  to  be  suspected  when  there  are 
symptoms  of  obstruction  with  no  special  evidence  of 
dilatation  of  the  stomach  or  imperforate  rectum.  Distinc- 
tion between  duodenal  stenosis  and  pyloric  obstruction  may 
be  impossible  ;  the  absence  of  both  an  abdominal  tumour 
and  rectal  haemorrhage  should  eliminate  the  possibility  of 
intussusception.  The  following  two  cases  of  acquired 
stenosis  are  instructive  : — 


r.  Stenosis  due  to  typhoid  ulceration.  J.  AI.  Male,  aet.  50.  No 
occupation. 

History  : — I'yphoid  fever  four  years  before  present  illness.  Well 
since.  On  Thursday,  April  13th,  seized  with  colicky  abdominal  pain. 
Vomited  once  but  not  afterwards.  Pain  persisted  and  patient  felt 
something  hard  in  his  abdomen.  Bowels  acted  once  on  morning  of 
the  13th,  but  after  this  the  man  passed  neither  flatus  nor  fa;ces. 
Admitted  to  hospital  on  April  15th.  Eyes  sunken,  expression  anxious, 
tongue  moist  and  furred  ;  pulse  88,  temperature  100''  F.  Pain  of  m 
jtaroxysmal  character  present,  associated  only  with  peristalsis,  \vhii.;U 
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was  both  visible  and  palpable.  The  peristalsis  was  most  marked  in 
the  umbihcal  zone.  Slightly  tender  in  the  right  iliac  fossa.  Xo  sig„ 
of  free  fluid  in  the  abdomen. 

Operation  :-A  little  blood-stained  fluid  was  present  in  tla- 
pentoneal  cavity  ;  there  was  a  tight  stricture  of  the  ileum  a  few 
inches  above  the  ileo-c:ccal  valve.  Lateral  ileo-transverse-colostomv 
was  rapidly  performed,  but  the  patient  hved  only  twenty  hours 

/f  7'-'"«-  A  linear  furrow  was  present  on  the  peritoneal 
.<spect  of  the  bowel  at  the  point  of  constriction  and  a  circlet  of  luvmor- 
rtiagic  pc-tecluae  was  seen  within  the  lumen  but  no  ulceration  The 
anastomosis  was  sound  and  there  was  no  peritonitis.  There  was  no 
band  present  which  could  have  caused  compression  of  the  gut  at  tlie 
s>eat  of  the  stricture. 

2.  Stenosis  following  hernial  constriction.     J.   S.   Male    act    aS 
Woodcutter.  '         •   •+  • 

History  :— f^eft  strangulated  inguinal  hernia  reduced  by  taxis 
under  chloroform  eighteen  years  before  present  illness.     Three  days* 
history  ot  vomiting  with  sudden  onset  of  violent  abdominal  pain  in 
lower  abdomen  with  absolute  constipation.     Abdomen  distended 
W*''''"  '"'^'''  ■    '"'''*'  *^"'^'"""^'''  ^""^  ^°^^  rigidity  in  right  iliac 

At  operation  :-Small  intestine  distended,  cacum  collapsed 
two  cicatricial  strictures  present  in  lower  part  of  ileum  two  inches 
apart.  Short-circuiting  lateral  anastomosis  of  ileum  to  ileum 
JJeatli  from  general  peritonitis. 

Treatment.— The  appropriate  operation  must  varj-  with 
the  position  of  the  stenosis.  For  duodenal  stenosis  above 
the  bile  papilla  gastro-jejunostomv  is  the  best  procedure  • 
in  the  case  of  the  lower  duodenal  stricture  a  junction  between 
the  dilated  duodenum  and  the  jejunum  may  be  made. 
In  y(ning  infants  these  operations  are  attended  with  a  %ery 
high  mortality,  and  even  if  the  stenosis  is  lower  than  the 
duodenum  the  outlook  is  not  much  improved,  for  entero- 
plast\-  IS  rarely  possible,  and  the  acuteness  of^the  obstruction 
may  demand  an  immediate  enterostomy  with  the  subse- 
quent risks  attendant  upon  efforts  at  closure  in  ^•oung 
mfaiits.  Possibly,  as  in  the  case  of  intussusception,  the 
shock  of  the  operation  could  be  lessened  by  thr  adoption 
of  spmal  anaesthesia. 

In  acquired  steno.i^  also  the  mortality  is  high,  whatever 
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type  of  operation  is  performed.  The  most  suitable  is  some 
form  of  entero-plasty  in  which  the  strictured  bowel  is  divided 
longitudinally  for  some  way  beyond  the  limits  of  the  stenosis 
on  its  anti-mesenteric  border,  the  incision  being  sutured  at 
right  angles  to  the  length  of  the  gut  by  two  rows  of  stitches. 


If 


J-Ki.  14. — Entcroplastv.     i.  Longitudinal  incision  tlirougli  anti-mcsentcric 
border  of  stenotic  area.     2.  This  incision  sutured  transversely. 

the  first  taking  up  all  the  coats  of  the  bowel,  the  second 
being  a  continuous  Len  bert  suture.  Such  an  operation, 
however,  can  only  restore  the  lumen  of  the  gut  if  it  is  at 
least  half  that  of  the  normal  size  before  division  of  the  bowel 
wall.  If  the  stricture  is  long,  this  method  is  hardly  suitable, 
and  other  conditions  wliicli  negate  the  porfi>rmanco  of  simple 


JSTKSTIXAL   OBSTh'l'CTlOX  -m, 

enteroplasty  arc  numerous  adhesions  and  multiple  strictures. 
Where  the  stricture  is  single,  but  too  long  for  enteroplasty, 
resection  and  axial  anastomosis  is  the  operation  of  choice  ; 
where  there  are  multiple  stenoses  lateral  short  circuiting  is 
the  only  course.  We  admit  that  none  of  these  procedures 
are  desirable  in  the  presen -e  of  gr"at  ilistension  above  the 
stricture,  but  if  the  lesion  is  placed  anywhere  e.xcept  in  tlu' 
very  lowest  portion  of  the  ileum  they  are  probably  to  be 
preferred  to  enterostomy  and  subsequent  operation  for  the 
cure  of  both  the  artificial  anus  and  the  stenosis. 

In  statistical  records  enteroplasties  show  the  lowest 
mortality.  In  the  case  of  simple  stricture  of  the  large 
intestine,  enterectomy  and  anastomosis  in  one  or  two  stages, 
according  to  the  degree  of  obstruction,  is  probably  the  best 
procedure. 

After  Treatment.— Enteroplasty  should  be  regarded 
as  an  intestinal  anastomosis  ;  no  food  is  necessary  for  si.K 
to  twelve  hours  after  the  operation  ;  the  diet  should  be 
fluid  for  three  days,  and  an  aperient  should  not,  as  a  rule, 
be  given  before  the  third  night.  If  an  action  of  the  bowels 
is  desired  before  this,  it  is  best  to  give  a  small  turpentine 
enema. 


IX.  Obstruction  due  to  Impacted  Calculi 

These  calculi  ire  almost  invariably  gall-stones.  Im- 
paction of  intestinal  calculi  may  cause  obstruction,  and  the 
clinical  picture  produced  does  not  materially  differ  from  that 
of  gall-stone  obstruction,  but  the  condition  is  so  rare  that  it 
does  not  call  for  separate  consideration.  They  occur  far 
more  often  in  men  than  in  women.  Swallowed  foreign 
bodies  produce  the  same  train  of  symptoms. 

Etiology  and  Pathology. — Gall-stone  obstruction  was 
present  in  six  of  our  five  hundred  cases.  The  obstructing 
stone  may  leave  the  gall-bladder  by  the  duct,  or,  much  more 
frequently, by  ulceration  from  the  gall-bladder t)r  bile  passages 
into  the  duodenum,  the  transverse  colon,  or  the  stomach. 
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It  is  surprising  that  a  calculus  which  can  pass  down  the 
common  bile  duct  can  also  cause  intestinal  obstruction  owin^ 
to  its  failure  to  pass  along  the  bowel,  but  its  an  'st  may  be 
partly  due  to  enterospasm  and  inflammatory  changes  in 
the  wall  of  the  gut,  or  the  addition  of  faecal  matter  may  make 
the  stone  impassable.  At  the  site  of  its  impaction  there  is 
commonly  a  considerable  amount  of  congestion  of  the  in- 
testine and  there  maj-  be  ulceration  of  the  mucosa,  or 
perforaticjn  ma\-  occur.  It  is  very  unusual  for  a  gall-stone 
which  ulcerates  into  the  transverse  colon  to  cause  obstruc- 
tion, therefore  in  general,  these  cases  are  instances  of  small 
bowel  obstruction. 

Symptoms. — A  history  of  preceding  biliary  colic  or 
jaundice  is  by  no  means  a  constant  feature  of  these  cases  ; 
nor  is  there  always  a  record  of  an  illness  suggestive  of  an 
attack  of  ulcerative  cholecystitis.  The  onset  is  generally 
quite  sudden,  but  the  symptoms  possess  some  degree  of 
variability  owing  to  the  mobility  of  the  obstructing  mass. 
Severe  abdominal  pain  of  a  coHcky  nature  is  rapidly  followed 
by  vomiting,  and  constipation,  which  becomes  absolute. 
The  vomiting  is  frequently  repeated  and  is  forcible,  as  is 
usual  in  cases  of  high  obstruction.  Though  jaundice  is 
unusual,  slight  conjunctival  icterus  has  been  present  in 
several  of  our  cases. 

Physical  Signs. — The  facial  expression  is  often  anxious 
and  the  features  may  become  pinched.  Much  distension 
is  uncommon  ;  visible  peristalsis  is  often  present ;  local 
rigidity  and  tenderness  in  the  neighbourhood  of  the  umbiHcus 
are  not  uncommon.  Rarely  can  any  definite  tumour  be 
palpated — thcnigh  palpable  peristalsis  may  be  observed. 
Splashing  can  rarely  be  elicited.  Dulness  on  percussion  in 
the  flanks  may  be  present,  but  the  amount  of  free  fluid  in  the 
peritoneal  ca\ity  is  usually  not  large.  Audible  peristalsis 
is  often  present. 

Diagnosis. — There  are  no  special  features  by  which  the 
diagnosis  of  tliis  condition  can  be  made  with  certainty. 
Signs  of  high  small  bowel  obstruction,  as  shown  by  urgent 
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sjinptoms  with  little  i.r  no  distension  in  a  patient,  usnally 
a  female,  who  is  known  to  suffer  from  cholehthiasis  should 
arouse  our  suspicion,  but  oftentimes  there  is  no  history  of 
biliary  colic  or  jaundice.  Most  of  the  patients  are  past 
middle  life,  and  small  intestine  obstruction  is  relatively 
rare  after  forty,  so  that  the  diagnosis  may  be  justified  in 
the  case  of  a  woman,  o\er  forty,  who  has  had  no  abdominal 
operation,  or  difficulty  with  an  external  hernia,  to  account  for 
adhesions  in  the  course  of  the  small  intestine.  A  yellow 
tinge  of  the  conjunctivic  would  go  far  to  strengthen  the 
diagnosis. 

The  following  cases  illustrate  points  in  connection  with 
gall-stone  obstruction  : — 

I.  J.I,.  Female,  aet.  48. 

History  .--Severe  attack  of  biliary  colic  fourteen  months  belore 
admission  ;  similar  attack  also  three  weeks  ago.  Had  never  been 
jaundiced.  Five  days'  abdommal  pain  of  colicky  nature  followed  by 
incessant  vomiting  and  absolute  constipation. 

Sta:g  .— Jixprcssion  a  Uttle  anxious  ;  abdomen  very  little  dis- 
tended ;   some  diffuse  tenderness.     Conjunctiva;  icteric. 

Operation  .— t:a-liotomy  through  right  rectus.  Hard  mass  found 
in  lower  part  of  ileum  which  completely  occluded  the  lumen  of  the 
Iwwel.  The  mass  was  not  attached  to  other  structures,  but  could 
not  be  pushed  forwards  or  backwards  along  the  gut,  wliich  was 
deeply  congested  over  the  calculus.  A  longitudinal  anti-mesenteric 
incision  was  made,  and  after  delivery  of  the  stone  this  was  closed 
with  a  double  row  of  Lambert  sutures.  Abdomen  sutured  in 
layers. 

After  history  .—The  obstruction  co/itinued  with  frequent  %omiting 
and  no  action  of  the  bowels,  in  spite  of  administration  of  magnesium 
sulphate  and  enemata. 

Secoml  operation  .-—Four  days  after  the  removal  of  the  stone  the 
abdomen  was  re-opened,  and  the  cause  of  obstruction  was  found  to 
be  a  kink  in  the  bowel  formed  by  adhesions  at  the  site  of  the  pre\ious 
tnterotomy.  Ileostomy  with  a  Pauls  tube  was  performed  a  short 
distance  above  the  obstruction,  but  the  patient  died  twenty-four 
hours  later. 

At  the  post  mortem  examination  :— The  artificial  anus  was  situated 
midway  between  the  duodenum  and  cacum  ;  there  was  no  leakage  ; 
the  intestine  above  it  was  still  greatly  distended.  The  gall-bladder 
^^  as  contracted  and  thickened  ,   there  was  a  fistulous  communication 
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.lM,Kk.num.      Ii.le  duct  patent.     N..  pcr.to.nt.s.     Wccn.  lu-alfn  . 
•!•   J.  S.  Female,  aet.  ~i. 

^ear!"!^'■  X''''!.''""'  ^"^  """""''  '''"•'''"»«'^'  '^  f'^"  ''"^^-'^  tlurts 
onsel  wfth  •^"  '""■•:  "'  ^''""'"""  -^'x'""""^"  P"'n  ol  su.i.le„ 
lohipilal.     "  "      -"n^t.pafon,  f<.r  three  .lays  before  adnuss..,,. 

with"v!s.hl  ^°  j^!",  "'^'^•,  ^''y  ^''Bht  distension  .„  upper  alnlonuM. 
vomitml  '"  '"'■'  "'  '""'"'*'""      '''■''*''''^^"*  ''"'"'"' 

senfefr'"("'Ill7"''^i?  ^'^•''»'"'">' ^    ^^'^^'^^"^^  '^"-all  intestme  pre- 

Zef^n  T?'  '"'"^-     ^'""•■'  P'"*'-"  »'-•''  «-»'v  -'""«  tiK. 

border  o?  'T'o     '^"""'^  '-K'tudinal  incsi,,,.  on  antiinu-senteric 
Uur",    n'l  ^^P7'"«  ^'-^-d  with  Lembert  sutures.     .Abdo.nen 

Mitured   m   h.yors.     Death    from    shcK-k    on    foilowin^    day       I'M 

^ontrinen'Tr   K?  ''"'''*'"•      ^-"■'"«doer  small  and   thickened! 
ontaned    b.le    but    no   stones.     Duodenum    healthv  ;     no    tistula. 
talculns  must  have  passed  down  common  duct.    Interstitial  nephritis, 
cardiac  hypertrophy. 


Treatment.— Although  the  operati\T  treatment  ..{   this 
.onditum  IS  so  simple,  the   mortahtv   is  ver\-  high      The 
patients  are  often  old.  and  the  cases  ma^•  not  r^Mch  the 
surgeon  till  late,  for  in  patients  who  are  known  to  be  subject 
to   cholelithiasis   the   attack   may  at   first   be   regarded   as 
biliary  colic,  and  in  those  who  have  not  previouslv  exhibited 
signs  ot  gall-stones  the  obstruction  is  commoniv  high  u„ 
m  the  small  bowel,  and  in  the  absence  of  distension   the 
gravitx-  ot  the  case  may  be  overlooked.     In  some  instances 
It  IS  possible  to  manipulate  the  stone  further  on  along  the 
umen  oj  the  intestine,  and  in  the  lowest  part  of  the  ileum 
the  best  course  is  to  push  it   through  the  valve  into   the 
.a'cum,  leaving  the  patient  to  evacuate  it  bv  the  rectum 
In  other  cases,  however,  the  stone  can  be  pushed  back,  but 
n<.t  f,,rward  ;   this  should  then  be  done,  and  the  coil  of  bowel 
a.ntain.ng  it  should  be  brought  outside  the  abdomen  with 
a  damp  apphed  at  its  base.     The  loop  having  been  shut  off 
rom  the  peritoneal  ca^•ity  with  long  gauz.  plugs,  a  long- 
tudmal   incision,    large   enough   to   allow   the   ston.-   to   be 


/.\r/-:s//x,i/.  o/tSTKiii/ox  n., 

i-xtractfd,  is  made  in  thf  anti-mis.nt<Ti.  ;i,j),>(  t  of  the  K'lt. 
The  opening  shotikl  be  dosed  with  Lembert  sutures,  th.- 
intestine  cleansed  with  saline,  the  damp  removed,  and  th. 
loop  dropped  back  into  the  abdomen.  If  there  is  nm.  li 
distension  above  the  site  of  impac  tion  of  the  calcuhis,  th.' 
bowel  should  b«'  emptied  befon  the  enterotomy  incision  i> 
dosed.  It  is  important  to  examine  the  bowel  very  (an- 
fiilly,  since  there  may  be  some  kinking  or  stri(  ture,  dui'  to 
adhesions,  which  caused  arrest  of  the  stone,  and  bef(.n- 
elosmg  the  abdomen  these  points  mu>t  be  attended  to. 
In  the  first  of  the  cases  f,'iven  in  detail  above,  it  is  possible 
that  the  kinking  of  the  bowel  which  determined  the  fatal 
issue  was  present  before  the  imp.iction  of  the  calculus,  as 
there  was  no  relief  of  the  obstructive  symptoms  from  the 
hrst  operation  ;  on  the  other  hand  the  stone  itself  ma\-  have 
produced  a  kink  in  the  bowel,  and  thus  have  been  the  .  ause 
of  the  adhesions. 

These  calculi,  after  removal,  will  often  be  observed  to 
be  facetted,  affording  evidence  of  the  existence  (.f  other 
stones,  and  the  surgeon  should  satisf\-  himself  that  there 
are  not  others  in  the  lumen  of  the  bowel,  though  it  is  not 
desirable  to  disturb  adhesions  in  the  neighbourhood  of  the 
gall-bladder  and  duodenum,  lest  leakage  and  peritonitis 
ensue. 

If  the  bowel  over  the  stone  is  gangrenous,  enttrotoniv 
must  be  performed,  with  or  without  anastomosis,  according 
to  the  condition  of  the  patient. 

After  Treatment.— If  the  intestinal  canal  has  been  left 
intact  early  saline  aperients  should  be  used. 


X.  Strangulation  through  Mesenteric  Apertures 

Under  this  heading  may  be  considered  also  strangulation 
through  abnormal  apertures  in  the  omentum  and  the  broad 
ligament.  They  are  exceedingly  rare  causes  of  obstruction, 
and  a  description  of  them  will  probabI\-  b»'  best  served  b\- 
givuig  details  of  two  cases  from  the  repi)rts  of  St.  Thomas's 
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Hospital.  The  ,.|.,rtiins  may  b«'  congenital  or  acquire  1 ; 
>«»nu-  ..f  th.-  latter  iiu\-  b<-  tin-  rrsnit  of  abdominal  injurx . 
The  (..mmonest  situation  for  tlu"  o|K-nin«  in  the  tnu- 
inesentcr\-  is  clos.-  to  tlic  ilco-colic  junction. 


I.   (  .  J  J.  Malf,  ;.,(.  (.8. 

History  .  I'rfvioiiH  luMltli  rckmI.  ConstiiNition  present  ft)r  thrc 
months.  Five  davs  I «  tore  admission  the  patient  t(x)k  an  aperient  ; 
he  .spenhly  l>eKan  to  sutler  acute  alxlominal  jxiin  ;  vomiting  (xcurred 
shortly  alterwards.  and  the  lH)wels  chd  not  act.  The  vomitrng 
contmued  ami  the  constipation  In-came  alwolute. 

On  tidiinssi,,,,.  the  man  was  siitferinK  from  e.xhiiuslion  and  had  an 
anxious  expression.  Mis  tonRue  was  dirty  and  pulse  feeble;  tem- 
perature m;  F.  .\lHlonien  distended  centrally,  slight  visible  iiehs- 
talsis.  jH-rcussion  note  tympanitic,  no  dulness  in  the  tlanks. 

At  ot^,  ratio,,  .-  Distended  coils  of  small  intestine  were  tapi)ed 
and  a  quantity  of  ^ns  and  I.,  cal  fluid  escaped.  The  obstruction  was 
due  to  the  passage  of  a  coil  of  ileum,  two  feet  alM)ve  the  ileo-cical 
valve,  through  a  hole  near  the  root  of  the  mesentery  at  its  lowest 
part.  Reduction  was  easily  i>erformed  and  the  aperture  was  closed. 
The  patient  made  a  good  recovery. 

i.  Male,  aet.  lo. 

AiH-rture  in  transverse  nuso-colon  associated  with  tuberculous 
peritonitis. 

History  .—Scarlet  fever  at  age  of  5.  Lkjwels  always  regular,  no 
similar  attacks  of  alxlominal  pain  before  the  present  one.  In  perfect 
health  four  days  before  admission.  Tliree  days  ago  the  boy  was 
seized  with  violent  alnlominal  pain  just  after  his  bowels  had  acted. 
Ihere  was  no  vomiting  directly  after  the  on.set  of  the  pain,  but 
.siib.se(|uent  attempts  at  taking  food  cau.sed  vomiting  within  an  hour 
of  ingestion.  The  vomit  was  bilious  and  green  in  colour.  Ab.soluti 
constii)ation,  with  the  exception  of  a  small  stool  brought  awav  bv  an 
enema  on  the  day  before  admission.  The  pain  was  .,  ,  persistent 
and  gnawing  character,  with  occasional  severe  paroxysms  111  epigastric 
and  right  hypochondriac  regions.  Abdomen  tender  to  touch  Irom 
the  oiLset  of  the  illness.  No  distension  observed  bv  the  boys 
mother. 

State  :  -Face  Hushed  and  expression  slightly  anxious.  Skght 
abdominal  distension.  \o  visible  peristalsis.  l<espirat«^  "xcxsmau 
fairly  good.  -Marked  tenderness  on  palpation  in  epigastnuK..  sautur 
rigidity  all  over  abdomen.  No  ma.ss  to  be  felt.  Dulness  11  percu- 
sion  in  flanks  and  hypogastrium,  shifting  with  alteration  ir  patent 
position.     Liver  dulness  present.     The  vomiting  continue:!  bmz  tfee 
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vomit  connistiMl  imiinly  of  cuntUd  milk  ;    .in  nuni.i  yi«l<lt<l   i  small 
and  coiwtipatftl  result. 

Exploratory  citlintomy  was  ptTfonm-d  two  <l.iy  altir  adiiiistion  ; 
the  intestine  ami  omentum  were  (i)un<l  tn  \>v  studded  with  small 
tuljorcles;  the  symptoms  were  thounht  tu  Iw  due  simply  to  tuber- 
i:ulou8  peritonitis,  and  the  abdomen  was  cIdmiI  after  l.ivage  with 
saline  had  In-en  carried  out.  The  vonutui«  reiurretl,  and  the  boy 
< (implained  of  Kreat  thirst  and  iM-canie  \ tr\  n-sth-N^  ;  the  vomit 
iM-came  brown  and  almost  f.x-culent.  whiNt  tin-  ahdonun  became 
distended.  There  was  no  visible  p«ristalsis,  .md  the  iHicussion  note 
all  over  the  alnlomen  was  resonant.  I  he  palunt^  lundition  became 
serious  so  rapidly  that  no  operative  inttrteniuc  evupt  enterotomy 
and  emptyinK'  tiie  distendil  l«)wel  cmild  Ix  pei  loniuil.  ami  death 
occurred  shortly  afterwards. 

P.M.  foils  of  small  intestine  were  iiiiiliil  bv  m  «iit  adhesions  ; 
twelve  inches  of  the  ileum  were  foiwul  to  be  >tiaiiKiilated  t'lrounh  an 
aperture  in  the  transverse  meso-colon,  twoiiu  hes  irom  the  mesenteric 
border  of  the  Ixjwel.  The  rent  was  e\i(kiitly  recent,  as  the  etlges 
were  thin  and  approximated  readily  as  ■,0011  .1-.  the  ileum  was  drawn 
out.  The  ensnared  bowel  was  deeply  cont^estcd  but  not  naiigreiious. 
The  ileum  was  studded  with  small  tiiben  l.s  ^iIoiik  its  whole  leuK'th  ; 
the  jejunum  and  duotlenum  were  healthy  Ihe  strangulated  bowel 
was  four  feet  from  the  ileo-ca-cal  valve.  I'eyer's  patches,  only  one 
ol  which  was  ulcerated,  showed  tubercles,  the  larRe  Rut  was  normal. 
.Mesenteric  glands  large,  and  many  calcanoii>.  I  he  liver  also  ex- 
hibited tubercles  on  its  anterior  surface.     » )tlier  \  is(  <t.i  healthy. 


In  this  case  the  fact  that  i;ecal  voinitinf^  occurred  only 
after  the  first  operation  suggests  that  the  opening  in  the 
transverse  meso-colon  may  have  been  produced  at  this  opera- 
tion, perhaps  during  the  process  of  lavage  of  the  abdominal 
cavity.  It  is  unfortunate  that  the  precise  state  of  affairs 
was  not  ascertained  at  the  secom"  operation,  since  reduction 
of  the  strangulated  bowel  was  quite  easy  after  deatli. 
As  in  the  case  of  strangulated  external  hernia,  it  is  noticeable 
that  there  is  no  direct  relationship  between  the  stxcrity  of 
the  symptoms  and  the  degree  of  strangulation. 

If  the  entangled  loop  cannot  be  readily  withdrawn,  the 
mesenteric  aperture  should  be  enlarged  b\-  means  of  a  radial 
incision  in  the  direction  of  the  blood-vessels. 
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XI.  Internal  Hernia 

Etiology  and  Pathology.— As  a  cause  of  obstruction, 
hernia  into  a  retro-peritoneal  pouch  is  as  rare  as  strangula- 
tion through  a  mesenteric  or  omental  aperture.  Four  such 
cases  occurred  a<:  St.  Thomas's  Hospital  during  a  period  of 
twenty  years,  including  one  diaphragmatic  hernia.  Those 
occurring  in  the  upper  part  o{  the  abdo/nen  may  be  instances 
of  hernia  through  the  diaphragm,  into  the  lesser  sac  of 
peritoneum,  or  into  one  of  the  pouches  related  to  the  termina- 
tion of  the  duodenum  and  the  root  of  the  mesentery.  The 
lower  series  are  those  in  which  the  caecal  fossse.  the  inter- 
sigmoid  fossa,  or  Douglas's  pouch  are  the  sites  of  hernia. 
Many  of  these  potential  hernial  orifices  are  constant  features 
of  the  peritoneal  sac.  but  their  liability  to  assume  pathological 
importance  appears  to  be  small,  and  no  satisfactory  explana- 
tion can  be  given  of  their  doing  so  ;  it  may.  however,  be 
assumed  with  reason  that  in  such  cases  the  pouches  are 
abnormally  developed,  and  it  may  be  that  the  peritoneum 
as  it  passes  from  the  bowel  to  the  posterior  abdominal  wall 
also  pursues  an  unusual  course  in  many  of  the  patients. 
The  contents  of  the  sac  are  usually  small  intestine,  but  the 
degree  of  obstruction  produced  is  very  variable. 


A.  Diaphragmatic  Hernia 

This  is  an  example  of  internal  hernia,  but  not  of  hernia 
into  a  peritoneal  pouch.  It  is  excessively  rare,  and  usually 
the  result  of  injury,  though  gaps  i;,  die  diaphragm  may  be 
congenital  defects  or  the  result  of  inflammation. 

Symptoms.— These  are  due  to  interference  with  both  the 
thoracic  and  abdominal  viscera.  Dyspnoea  is  nearly  always 
present  and  is  due  eitlier  to  pressure  on  the  lung  of  the 
affected  side,  usually-  tlie  left,  or,  where  the  hernia  is  small, 
to  interference  with  the  e.xcursion  of  the  diaphragm.  If  the 
liemial  orifice  be  large,  the  extruded  abdominal  viscera  may 
cause  displacement  of  the  heart,  and  we  have  then  a  further 
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scjurce  of  d\spnoea.  The  amount  of  pain  and  vomiting 
depends  largely  on  the  particular  viscera  which  have  passed 
above  the  diaphragm,  but  almost  every  one  of  the  abdominal 
organs,  even  including  the  pancreas,  has  been  found  in  a 
diaphragmatic  hernia.  Emaciation  and  constipation  are 
the  rule. 

Physical  Signs. — The  most  characteristic  physical  sign 
is  the  presence  of  a  tympanitic  area  at  the  lower  part  of  the 
chest,  over  which  no  breath  sounds  are  audible ;  it  is  possible 
that  the  gurgling  sound  associated  with  movements  of  the 
stomach  or  intestines  may  be  heard  in  this  abnormal  situa- 
tion. If  the  stomach  lies  above  the  level  of  the  diaphragm, 
its  position  would  be  demonstrable  by  X-ray  examination. 
There  is  frequently  displacement  of  the  ape.x  beat,  and  the 
coin  sound  may  be  obtained  over  the  hernia. 

As  our  series  includes  an  instance  of  diaphragmatic 
hernia,  it  may  be  worth  while  to  describe  it  in  detail. 

O.  G.  Male,  aet,  30.     A  Spaniard. 

History  : — Patient  had  fought  five  duels  without  any  injury  to 
his  own  person  ;  a  sixth  meeting  had  been  arranged,  but  his  antagonist 
sent  a  hireling  to  represent  him,  who  stabbed  the  redoubted  duellist 
in  the  left  hypochondrium  with  a  poignard.  This  incident  occurred 
some  six  years  before  the  present  illness,  and  its  immediate  effects 
were  slight.  Three  years  before  coming  to  this  country,  the  patient 
had  an  attack  of  vomiting  with  severe  pain  in  the  region  of  the  wound, 
and  collapse,  from  which  he  completely  recovered  in  a  few  days. 
One  week  before  admission  to  hospital  he  sailed  from  a  Spanish  port 
for  London.  During  the  %-oyage  he  suffered  from  violent  sea-sick- 
ness ;  there  was  absolute  constipation  for  six  days,  and  when  he 
came  to  St.  Thomas's  he  was  much  collapsed,  and  vomiting  was  still 
urgent  and  frequent. 

Stale  on  admission  : — Eyes  sunken,  cheeks  hollo\N ,  body  emaciated  ; 
pulse  very  feeble,  constant  emesis  of  thin  lluid.  .\bdomen  retracted 
and  boat  shaped  ;  several  scars  observable  in  left  hypochondrium. 
Respiratory  excursion  poor.  Epigastrium  resonant  ;  note  clsewhcro 
over  the  abdomen  impaired.     Kectal  examination  negative. 

Operation. — The  abdomen  was  opened  below  the  left  costal  margin, 
and  a  quantity  of  collapsed  gut  was  encountered.  It  was  then  dis- 
covered that  the  stomach  and  transverse  colon  had  passed  through 
an  oval  rent  in  the  left  cupola  of  the  diaphragm  two-and-a-half  inches 
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m  length.  The  stomach  was  withdrawn  into  the  peritoneal  cavity, 
hut  the  transverse  colon  could  only  be  partially  replaced  ;  closure 
of  the  opening  in  the  diaphragm  was  therefore  not  attempted. 

Three  days  later  the  patient  again  became  restless,  and  began 
vomiting  repeatedly,  complaining  of  severe  upper  abdominal  pain. 
Ills  temperature  sank  to  96-6°  and  he  died  in  a  few  hours. 

P.M. — The  left  side  of  the  chest  contained  a  large  loop  of  the 
transverse  colon  together  with  the  omentum.  It  was  not  strangulated, 
but  recent  peritonitis  rendered  the  withdrawal  into  the  abdomen 
impossible.  The  left  pleural  cavity  did  not  communicate  with  that 
of  the  peritoneum,  but  the  left  lung  was  pushed  up  and  coUapsed. 
There  was  slight  pleurisy  on  both  sides.  There  was  no  sac  to  cover 
the  herniated  bowel,  and  the  rent  in  the  diaphragm  was  situated  iu 
the  muscular  portion  of  the  left  cupola. 

Diaphragmatic  hernia,  then,  affords  us  an  example  of 
intestinal  obstruction  of  variable  degree  associated  with  a 
retracted  abdomen  and  respiratory  distress,  the  latter  being 
unusual  in  abdominal  lesions  where  distension  is  absent.  A 
diagnosis  in  the  absence  of  a  history  of  injurv'  would  be  very 
difficult. 

A  diaphragmatic  hernia  may  also  result  from  the  passage 
of  a  solid  \'iscus  such  as  the  liver  or  spleen  through  an 
abnormal  aperture  in  the  diaphragm. 


B.   Hernia  into  the  Lesser  Sac  of  the  Peritoneum 

A  portion  of  the  intestinal  canal  may  reach  tliis  space 
either  through  the  normal  communication  between  the 
greater  and  lesser  peritoneal  sacs— the  foramen  of  Winslow— 
or  through  some  abnormal  aperture  in  the  peritoneal  folds 
which  form  the  boundaries  of  the  sac.  The  normal  foramen 
of  Winslow  is  only  large  enough  to  admit  two  fingers,  and  it 
is  probable  that  in  those  cases  where  the  lesion  has  occurred 
—and  their  number  is  exceedingly  small— some  abnormality 
in  its  size  and  relations  has  predisposed  to  the  passage  through 
it  of  intestinal  coils.  Non-descent  of  the  caecum  to  the  right 
iliac  fossa  may  be  a  predisposing  cause,  and  it  may  also  be 
associated  with  an  unduly  large  foramen.     The  neck  of  the 
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sac  is  formed  by  tl.e  boundaries  of  VVinsIow's  foramen  and 

he   contents  consist  usually  of  small  intestine  Tut  both 

large  and  smaU  bowel  have  been  incarcerated  he;eo    coh  n 

alone  may  be  involved 

TSZ    th      T^  ^'"'"*'    ^^"^  ^"^h  characteristics 
.IS    will    aid    the    diagnosis    are     lirst     thif    fJ,o    «  •      ■ 

m.e„»a„d  epi,..,ric'i„   sltuatJ^ecoX   .haf I;: 

l»  a   prominence  ur  tumour  in   the  eDim.fri  ,m      n  u!, 

res,man.  „„  deep,  but  dull  on  light!  ArS'     *"'"' 

riie  rest  of  the  abdomen  may  be  retrarted  ■    „i.ii,i 

penstalsis  is  absent;    hiccough,  which  m^"^  ix-cS 

acute  obstruction  with'^.-ell  ma;Ltd   L^'l.^rl' 
pain  and  prominence  epigastnc 

contents  by  gentl^  tS  "p^lu'Te  TtSs  ^^  "h  ""  ^'^ 
be  due  to  adhesions  within  the  Is"  r  s^c  t  Z  \  "''' 

of  volvulus  of  the  contained  bowel  Fn't^r  !  ""'  "^"^'^ 
performed  to  lessen  the  dJrn.ru  ^"*^'^«t"'"y  must  be 
may  be  aided      Th      crnTT  "^  *^^  «^t  so  that  reduction 

verbal  si  t  n  thi  1  "heolV  """'  °"*  ^^^^"^'^  ^ 
and  when  the  gut  is  tmS  ^ ti  "'  S^^*'-"-^^"^  «™entum. 
be  easy  to  reducHt  on  "r^'^' ""^«"^' ^^  should 

VVinslol  from    he  Is    r  L^Th       "^'  *'^  '"^=^"^-  "* 

the  incision  i^thewiuo  the,  ^T'  P"'^""^^'  ^^^  ^ 

:^ttempt  at  enlatme"ntV^^^^^^^^^ 

impracticable  sinrp  th«      i  ^^  ^^'^  *^  '^most 

the'  portal  v^int,    com  f  '' ^-,"1" ^  ^^^^^^'^'^  -"*-- 
vein,   ttu    common  bile  duct,  and  the  ht-r 
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artery  ;  for  the  same  reason,  when  once  the  gut  is  reduced, 
no  attempt  should  be  made  to  close  the  opening  of  the 
foramen,  since  the  satisfactory  appUcation  of  sutures  would 
wound  one  of  these  structures  or  the  inferior  vena  cava. 

The  results  obtained  in  two  of  the  recorded  cases  are  of 
interest.  Treves,  in  the  Lancet  of  October  13th.  1888, 
describes  a  case  where  he  made  the  diagnosis  at  the  operation 
with  some  difficulty,  owing  to  the  presence  of  greatly  dis- 
tended coils  of  intestine  around  the  neck  of  the  sac.  He 
failed  to  reduce  more  than  two  or  three  feet  of  the  contents, 
and  does  not  state  that  he  performed  enterotomy  for  the 
relief  of  the  distension,  and  he  certainlj-  did  not  expose  the 
incarcerated  bowel  through  the  gastro-hepatic  omentum. 
The  patient  died  six  hours  after  operation.  At  the  necropsy 
reduction  could  not  be  effected  till  the  three  important 
structures  in  the  right  free  border  of  the  gastro-hepatic 
omentum  had  been  di\ided.  A  more  fortunate  result  was 
described  by  Arthur  Xeve  in  the  Lancet,  of  May  28th,  1892. 
The  diagnosis  in  this  case  was  easily  made,  but  reduction 
by  traction  was  ineffectual,  and  the  abdomen  was  closed 
without  relieving  the  condition.  On  the  second  night 
large  enema  was  given,  and  shortly  after  this  spontaneou 
reduction  occurred  and  the  patient  made  a  good  recovery. 

In  neither  of  these  cases  does  the  surgeon  appear  to  have 
relieved  the  distension  of  either  the  free  or  the  imprisoned 
bowel,  and  the  failure  t(»  reduce  the  sac  contents  may  thus 
be  accounted  for,  since  in  the  second  case  an  enema  succeeded 
where  the  surgeon  had  failed. 

Hernia  into  the  lesser  Sac  through  an  abnormal  aper- 
ture.-Such  abnormal  apertures  are  usualh-  acquired  and  not 
congenital,  and  the  gut  may  reach  the  lesser  sac  through  the 
lesser  omentum,  the  gastro-colic  omentum,  or  the  transverse 
meso-colon.  Probabh-  the  last-mentioned  route  is  the 
commonest  and  the  hernia  is  a  possible  sequel  to  posterior 
gastro-jejunostomy.  It  should  not  happen  if  the  aperture 
made  in  the  posterior  layer  of  the  transverse  meso-colon  is 
accurately  fixed  at  the  close  of  the  anastomosis,  but  if  it 
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should  occur,  persistent  vomiting  of  a  more  urgent  and  faecal 
type  than  is  met  with  in  "  vicious  circle  "  vomiting  would 
result,  and  probably  absolute  constipation  would  be  present 
with  severe  abdominal  pain.     Examination  of  the  site  of 
anastomosis  should  imme- 
diately reveal  the  nature  of 
the  lesion,  and  there  should 
be  no  difficulty  in  reducing 
the  jejunum  after  enlarging 
the  vertical  opening  in  the 
meso-colon.     The  aperture 
should    then   be    carefully 
closed    with    sutures    and 
anchored  to  the  line  of  the 
anastomosis. 


C.  Hernia  into  the  Duo- 
denal pouches 

These  may  for  clinical     | ,  ._,     

purposes    be   divided  into     p,,,   ,.     „     .    .  ,    .  ,  *" 

rieht    and    l.f.    H.,.^..„,  foiaTsSe^^V.^ThoK 

Hospital  Museum).  •■  A  prepara- 
tion showing  a  hernia  of  the 
jejunum  about  the  size  of  an 
orange  into  the  fossa  duodcno- 
jeiunah>s.  The  colon  has  been 
raised  in  order  to  expose  the 
small  intestine,  which  has  bt>en 
tilled  with  plaster  of  I'aris." 


right  and  left  duodenal 
hernia,  the  latter  being 
much  more  common  than 
the  former.  In  left  duo- 
denal hernia,  the  neck  lies 
to  the  right  of  the  sac,  just 
to  the  left  of  the  body  of 
the  third  lumbar  vertebra.  The  anterior  margin  of  the  neck 
of  the  sac  IS  occupied  by  the  inferior  mesenteric  vein     The 

S  "The?/"";  '""•^'"^'  ^"^  constipation  of  ^:arving 
degree ,  the  physical  signs,  m  so  far  as  thev  are  characteristic 

of  tKS      ^"^  :  '';''"'^'"  ^"^"'"^  ^"'*he  neighbourhood 
hi   has  Th.  f'"r  '''*T^'"^  '"""'^^  '^'  ^'''  ^"'"bar  region  ; 
mtt  vil      r^  °^- '  '^'*'  ""^  '^  "^"''^">-  ^"ghtly  mobile 
It  may  yield  a  low-pitche-  ^vmpanitic  note  on  percussion 
Hemorrhoids  and  the  pass.      of  blood  per  aJu  may  be 
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noticed,   and   arc   explained   by   pressure   on    the   inferior 
mesenteric  vein  which  runs  in  the  neck  of  the  sac. 

Treatment. — Coeliotomy,  for  preference  through  the  left 
rectus  sheath  with  displacement  of  the  muscle  outwards, 
should  readily  disclose  the  nature  of  the  lesion.  Reduction 
is  often  easy  ;  but  if  it  is  not  readily  carried  out,  the  neck  of 
the  sac  may  be  cautiously  nicked,  care  being  taken  not  to 
injure  the  inferior  mesenteric  vein  or  the  left  cohc  artery. 
Failing  reduction  by  this  method,  the  sac  wall  should  be  split 
vertically,  as  described  above  in  dealing  with  hernia  into  the 
lesser  sac,  and  the  gut  emptied  ;  reduction  through  the  neck 
of  the  sac  can  then  be  effected.  A  few  sutures  may  be 
carefully  applied  to  close  the  neck  of  the  sac. 

Right  Duodenal  Hernia. — The  symptoms  and  physical 
signs  of  this  lesion  closely  resemble  those  of  left  duodenal 
hernia,  but  the  neck  of  the  sac  lies  to  the  left  of  the  hernia, 
and  in  its  anterior  boundary  runs  the  superior  mesenteric 
artery.  The  globular  swelling  produced  by  the  hernia 
then  occupies  the  umbihcal  and  right  lumbar  regions.  The 
same  treatment  is  applicable  as  to  the  left-sided  vaiiety, 
care  being  taken  not  to  damage  the  artery  in  the  i  nterior 
fold  of  the  neck  «)f  the  sac. 

D.  Lower  Series  of  Internal  Hernia 

The  diagnosis  of  these  lesions  can  hardly  be  made  before 
operation,  and  the  signs  are  merely  those  of  obstruction 
with  pain  mainly  below  the  umbilical  plane.  They  can  be 
approached  through  a  sub-umbilical  right  rectus  incision. 
Those  into  caecal  fossae  form  the  majority  of  this  lower 
series  ;  intersigmoid  hernia  is  very  rare,  and  hernia  into 
Douglas's  pouch  is  rarer  still.  Our  series  included  a  case 
of  peri-caecal  hernia  and  we  give  the  following  brief 
outline  :— 


J.  C.     Male,  aet.  52. 

History  : — An  attack  of  the  same  nature  as  the  present  illness 
occurred  twenty  years  ago,  when  all  the  symptoms  were  relieved  by 
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the  application  of  hot  fomentations  to  the  abdomen.  The  present 
illness  started  five  days  before  admission  to  the  hospital,  with 
generalised  abdominal  pain,  repeated  vomiting  and  constipation  : 
the  symptoms  increased  every  day  in  severity. 

State  on  admission  : — The  abdomen  was  distended  and  espeiially 
prominent  near  the  middle  line  below  the  umbilicus,  in  the  neighbour- 
hood of  which  there  was  visible  peristalsis.  I'ulse  loo,  temperaturt- 
<»S'  F.,  tongue  thickly  furred.     Rectal  e.\amipation  negative. 

Operation  : — The  abdomen  was  opened  by  a  median  sub-umbilical 
incision  ;  the  ;  nail  intestine  was  enormously  distended  for  the  most 
part,  but  there  were  loops  of  collapsed  bowel  in  the  pelvis.  A  loop 
of  ileum  four  feet  from  the  ileo-csecal  valve  was  discovered  to  be 
incarcerated  in  a  pouch  internal  to  the  caecum.  This  loop  was  easily 
withdrawn  and  the  collapsed  bowel  below  rapidly  tilled  with  gas. 
The  abdomen  was  closed.  A  saline  aperient  was  given  on  the  third 
day  with  good  effect  and  the  patient  made  a  rapid  recovery. 

This  appears  to  have  been  an  instance  of  hernia  into  the 
ileo-colic  fossa,  and  apparently  no  attempt  was  made  to 
obhterate  the  sac.  though  this  should  not  be  difficult.  The 
ileo-appendicular  fossa  can  easily  be  obliterated  by  removal 
of  the  appendix. 

Post  Operative  Treatment  of  Internal  Hernia. — If 
the  reduction  is  effected  by  the  operation,  the  intestinal 
canal  is  usually  left  intact,  and  the  most  important  point 
therefore  is  to  secure  early  activ'ty  of  the  bowels  bj-  the 
administration  of  calomel  or  saline  aperients.  If  the  sac 
has  not  been  obliterated,  nor  the  neck  closed,  it  is  desirable 
to  place  the  patient  in  such  a  position  that  the  tendency  of 
the  bowel  will  be  to  fall  away  from  the  neighbourhood  of 
the  orifice  of  the  hernia. 


XII.  Paralytic  Obstruction 

Although  in  our  series  of  obstruction  cases  paralysis  of 
the  gut,  without  mechanical  obstruction,  is  recorded  in  onlj' 
four  instances,  the  condition  is  certainly  more  common  than 
these  figures  suggest,  for  it  is  met  with  as  a  secondary- 
phenomenon  in  a  variety  of  lesions,  e.g.  in  peritonitis,  after 
simple  hernia  operations,  and  various  prucctluros  within  the 
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peritoneal  cavity;  owing  to  this,  the  secondary'  paralysis 
of  the  gut  has  not  been  recorded  separately,  or  else  the  case 
has  been  entered  in  the  Hospital  statistics  as  one  dying  from 
peritonitis,  overlooking  the  fact  that  in  some  instances  the 
peritonitis  has  been  brought  about  by  the  paralytic  condition 
of  the  bowel. 

Etiology  and  Pathology. — The  neuro-muscular  me- 
chanism of  the  intestine  is  controlled  mainly  by  the  sym- 
pathetic nervous  system,  and  the  peripheral  distribution 
of  these  nerves  is  represented  by  the  plexuses  of  Auerbach 
and  Meissner,  situated  respectively  beneath  the  mucosa  and 
between  the  muscular  coats  of  the  bowel.  The  receiving 
stations  of  these  nerves  lie  in  the  solar  and  mesenteric  gangha, 
which  are  connected  with  the  lumbar  nerves  by  the  rami 
communicantes,  and  with  the  lower  thoracic  nerves  by  the 
descending  splanchnic  nerves.  The  pneumogastric  nerves 
also  contribute  fibres  to  these  ganglia,  and  the  action  of 
vagal  and  splanchnic  fibres  is  antagonistic,  for  whereas 
experimental  stimulation  of  the  vagus  produces  peristalsis, 
the  splanchnic  nerves  contain  inhibitory  fibres.  Paralysis 
of  the  musculature  of  the  bowel  may  therefore  result  from 
effects  produced  upon  the  bowel  wall  and  its  contained  nerve 
plexuses,  from  changes  in  the  abdominal  ganglia,  from 
cutting  off  the  vagal  accelerator  impulses,  or  from  stimula- 
tion of  the  splanchnic  inhibitory  fibres.  Clinically,  the 
condition  is  met  with  in  cases  where  the  peritoneal  coat  of 
the  bowel  is  acutely  inflamed,  in  torsion  and  strangulation 
of  abdominal  viscera  other  than  the  bowel  itself,  in  lesions  of 
the  spinal  cord  or  some  of  its  peripheral  nerves,  or  of  the 
abdominal  gangha.  The  paralysis  due  to  peritonitis  is 
presumably  the  result  of  direct  poisoning  of  the  cells  of  the 
intestinal  plexuses  by  the  bacterial  toxins;  torsion  of 
omentum,  or  of  the  pedicle  of  an  ovarian  cyst,  may  cause 
paralytic  obstruction  as  a  reflex  nervous  phenomenon ;  lesions 
of  the  ganglia  due  to  injury,  or  the  pressure  of  a  tumour, 
cause  direct  paralysis  ;  lesions  of  the  spinal  cord  or  some 
other   part   of  the   central   nervous  system   may   produce 
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paralysis  in  so  far  as  they  cut  tiff  the  vaf{al  accelerator 
fibres  or  irritate  and  stimulate  the  splanchnic  inhibitory 
nerves. 

However  the  primary  disturbance  of  the  muscle  tone  of 
the  bowel  is  originated,  the  effect  it  produces  on  the  gut  and 
its  contents  is  the  same.  Stagnation  of  the  faeces  occurs, 
and  stagnation  in  the  presence  of  putrefactive  organisms, 
which  normally  inhabit  the  bowel,  leads  to  decomposition 
^  and   the  production   of  gas.     Cessation   of   digestion   and 

assimilation  also  takes  place,  and  the  food  stuffs  which 
principally  contribute  to  the  offensive  fluids  and  gas,  which 
fill  the  bowel,  are  proteids  and  carbohydrates.  Bacterial 
decomposition  of  proteids  occurring  in  any  part  of  the 
intestine  gives  rise  to  faecal-odoured  fluid,  while  carbo- 
hydrates in  their  decomposition  give  rise  to  the  generation 
of  marsh  gas  and  carbon  dioxide.  The  bowels  become  water- 
logged, and  the  patient  is  robbed  of  the  nutrient  fluids  which 
should  be  present  in  his  tissues.  Over-distension  of  the 
bowel  by  imprisoned  gas  also  hampers  the  contractility 
of  the  muscular  coats,  and  that  this  extreme  distension 
plays  an  important  part  in  the  production  of  paralytic 
obstruction  was  amply  proved  in  a  case  recorded  by  one  of 
us  in  the  "  Annals  of  Surgery,"  for  January,  1910.  The 
initial  cause  of  the  paralysis  in  this  instance  was  apparently 
irritation  and  stimulation  of  the  right  great  splanchnic  nerve, 
for  the  patient's  abdomen  became  distended  and  tense  three 
days  after  the  fracture  of  the  seventh,  eighth,  and  ninth  ribs 
on  the  right  side.  His  condition  was  too  grave  to  allow  of 
the  safe  administration  of  an  anaesthetic,  therefore  puncture 
of  a  distended  coil,  close  to  the  umbilicus,  was  performed 
with  a  hollow  needle,  since  aperients  and  enemata  had  failed 
to  produce  any  movement  of  the  bowels,  which  had  not 
acted  since  the  accident.  Only  gas  and  a  few  drops  of  faecal 
matter  were  ejected,  but  the  patient  experienced  great 
relief.  Two  doses  of  eserin  salicylate  gr.  i  50  were  injected 
into  the  buttock,  and  within  the  next  sixteen  hours  the 
bowels  acted  twice.     At  the  end  u\  this  time,  however,  the 
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abdomen  bfcanu'  as  distended  as  before,  and  under  local 
infiltration  ansesthesia  a  winged  rubber  catheter  was  tied 
into  a  much  distended  coil  of  gut  near  the  site  of  the  previous 
puncture.  Practically  nothing  but  gas  escaped,  and  no 
eserin  was  administered,  but  within  twenty  hours  there 
had  been  three  satisfactory  actions  of  the  bowels,  and 
from  that  time  peristalsis  was  re-establislied  and  the  patient 
made  an  excellent  reco\ery.  The  small  fwcal  fistula  closed 
at  the  end  of  a  few  weeks. 

We  arrive  therefore  at  tiu-  parado.xical  conclusion  that 
paralysis  causes  distension,  and  distension  produces  paralysis. 
But  the  effects  go  further  than  the  muscular  layers  of  the 
intestine.  The  serous  coat  in  a  state  of  quiescence  offers 
little  resistance  to  the  attacks  of  the  increasing  myriads  of 
organisms  within  the  lumen  of  the  bowel ;  if  the  paralysis 
is  not  relieved,  consecutive  peritcmitis  ensues  just  as  it  does 
in  the  case  of  organic  obstruction,  so  again  we  must  admit 
that  peritonitis  may  cause  paralysis,  and  paralysis  causes 
peritonitis.  The  peritonemn  possesses  almost  unlimited 
power  of  absorption,  and  thus  death  most  often  occurs  from 
toxamia  due  to  peritoneal  intoxication.  Thus  it  happens 
that  cases  may  be  recorded  as  fatal  from  peritonitis  of 
unknoNN-n  origin,  where  the  initial  state  was  one  of  paralysis 
of  the  bowel  and  the  secondary  peritonitis  was  due  to  the 
transmigration  of  organisms  from  the  mucous  to  the  serous 
coat  of  the  intestine,  so  infecting  the  largest  .serous  sac 
in  the  body.     Such  a  case  will  be  described  below. 

As  regards  the  bacteriolog\-  of  these  infections,  the 
staphylococci  are  usually  first  in  the  field,  and  they  ma\-  be 
associated  with  streptococci,  the  colon  bacillus,  or  any  oi 
the  organisms  which  normally  lie  within  the  lumen  of  the 
bowei.  As  regards  culttiral  results,  the  staph\lococcus albus, 
though  present,  is  not  infrequently  outgrown  by  the  more 
virulent  and  hardy  organisms,  mainly  bacilli. 

S)miptoms. — Pain,  vomiting,  and  constipation  are  all 
present,  but,  as  a  rule,  the  first  is  slight,  and  due  mainl\  to 
the  stretching  of  the  abdominal  wall.     It  u.sually  amounts 
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to  little  more  than  discomfort,  and,  as  compared  witli  obstnu  - 
tion  ''.lie  to  bands  or  adhesions,  siicli  a  case  might  ahnost  be 
regarded  as  painless  obstruction.  In  this  connection  we  ma\ 
note  tliat  hws  of  pain  in  cases  of  fx-ritonitis,  or  of  strangulated 
hernia,  indicates  paralysis  of  bowel,  and  is  tiierefore  of  bad 
prognostic  significance.  The  absence  of  pain  is  a  misfortune 
for  the  patient,  as  it  may  cause  the  sur^^eun  to  delay  bt'fore 
he  decides  upon  operation. 

Vomiting  is  late  in  onset  and  rarelv  oci  iirs  b«'fore  the 
third  day  of  constipation  has  been  reached.  In  spite  of 
the  fact  that  vomiting  occurs  late,  a  farulent  character  of 
the  vomit  is  met  with  early.  The  explanation  is  simple  ; 
vomiting  does  not  usually  occur  till  nuich  decomposition  has 
taken  place  within  the  bowel,  so  that  a  quantity  of  Huid  has 
accumulated,  and  the  stomach,  which  resists  paralysis  almost 
to  the  last,  has  emptied  its  contents  into  the  small  intestine. 
In  some  cases  therefore  the  first  vomit  may  have  a  distinctly 
faecal  odour.  The  consideration  of  th-  mechanism  of  faecal 
vomiting  in  obstruction  has  already  received  attention 
(see  p.  150),  and  it  has  been  pointed  out  that  the  essential 
factors  are  a  non-paralysed  stomach,  and  a  water-logged 
intestine,  conditions  which  are  pre-eminently  found  u»  para- 
lytic obstruction.  Paralysis  of  the  stomach  is  a  very  rare 
event,  and  even  in  the  condition  known  as  acute  dilatation 
of  the  stomach,  vomiting  occurs  in  the  earlier  stages  of  the 
lesi(m,  although  the  musculature  of  the  organ  may  have  to 
contend  against  a  high  intra-gastric  pressure  ;  the  e.xplana- 
tion  probably  lies  in  the  fact  of  the  great  muscular  powT  of 
the  stomach  wall.  The  stress  of  paralytic  obstruction 
undoubtedly  tells  most  severely  on  the  weaker  walled  small 
intestine,  but  even  the  thick  walled  large  bowel  may  some- 
times suffer. 

Constipation  is  present  from  the  onset  of  paralysis,  and 
is  continuous  and  absolute.  The  administration  of  aperients 
serves  only  to  increase  the  amount  of  fluid  lying  stagnant 
in  the  intestinal  canal ;  enemata  are  often  retained,  proving 
that  even  the  strong  muscles  of  the  colon  are  unable  to 
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respi>nd  t«)  tlie  puwerful  stimulus  of  fluid  di>tt'nsion.  If 
the  enemata  d«)  pnKlure  the  ev-acuation  of  fasces,  it  is  usually 
only  from  the  h)west  part  of  the  large  intestme.  for  the 
rectum  resists  paralysis  for  a  longer  period  than  the  colon. 
As  a  rule  neither  fjeces  nor  flatus  can  be  evacuated  either  by 
natural  or  artificial  means. 

Hiccough  is  commonly  met  with,  and  its  presence  is 
dependent  on  the  dilatation  of  the  bowel  and  the  pressure 
produced  on  the  inferior  surface  of  the  diaphragm,  reflex 
spasm  of  which  is  held  to  be  the  explanation  of  the  pheno- 
menon of  hiccough. 

Physical  Signs. — The  general  signs  of  obstruction  are 
usually  exhibited  at  a  fairly  early  period  of  the  illness  ;  a 
Hippocratic  facies  makes  its  appearance,  the  respirations 
are  shallow,  the  tongue  is  dirty  and  the  breath  offensive  ; 
the  temperature  is  tisually  not  raised,  and  the  pulse  is  weak 
rather  than  rapid,  though  it  commonly  reaches  loo  per 
minute. 

Distension  of  the  abdomen  is  invariably  present ;  it  is 
the  earliest  sign  to  appear,  and  is  the  predominant  feature 
throughout  the  case. 

Visible  and  audible  peristalsis  are  both  absent.  Rigidity 
is  not  as  a  rule  observed,  and  then  only  in  the  later  stages, 
when  consecutive  peritonitis  has  made  its  appearance. 
Local  tenderness  is  very  unusual,  and  the  patient  will 
commonly  allow  deep  palpation  without  complaining. 
Splashing  is  rarely  elicited.  The  percussion  note  over  the 
abdomen  is  usually  tympanitic,  the  liver  dulness  is  often 
encroached  upon,  but  there  may  be  some  dulness  in  the 
flanks,  due  either  to  free  fluid,  or  to  fluid  within  the  lumen 
of  the  more  dependant  coils  of  intestine ;  the  hypogastrium 
may  also  jield  a  dull  note,  but  the  central  part  of  the 
abdomen  is  almost  invariably  tympanitic,  and  situated  here 
are  coils  of  ileum  firmly  blown  up  against  the  anterior 
abdominal  wall.  A  Jluid  thrill  is  met  with  in  some  cas'S  of 
paralytic  obstruction  though  it  is  rarely  transmitted  from 
one  side  to  the  other  of  the  abdominal  cavity.     \o peristalsis 
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cun   K-   lu-.trd   on   .ium ultatioii.     Examinatiitn  nf   rtHttim, 
vagina  and  ht-mial  sitfs  is  negative. 

Diagnosis. — Thf  diagnosis  oi  paralytic  ubstnution  may 
bf  ditttcult.  hut  tilt-  syntptonis  ot  obstruction  associated  with 
a  mi>re  or  less  pauUess  distension  of  the  abdomen  are  highly 
suggestive.  When  paralysis  of  the  mtestine  occurs  in  the 
course  of  peritonitis  froni  any  cause,  the  pre-existing  pain 
usually  disappears  and  it  is  quite  common  for  the  patient 
to  state  that  he  leels  bett«T,  whereas  the  cessation  of  pain 
is  really  a  sign  of  the  gravest  mischief.  Any  obstructive 
signs  appearing  after  manipulative  or  t)perative  treatment 
of  a  hernia  or  any  portion  of  the  intestinal  canal  should  be 
regarded  with  suspicion,  and  the  following  case,  which  was 
unfortunately  n«)t  operated  upon  till  after  peritonitis  had 
supervened,  is  most  instructive. 


C.  H.     Male.  aet.  3«.     Porter. 

.\dmitted  with  four  weeks'  history  of  ha'inorrhage  from  the  rectum . 
He  occasionally  pas.sed  as  much  as  half  a  pint  of  bright  red  blixxl  at 
a  time.     On  examination  a  few  hemorrhoids  were  present. 

Operation  : — The  piles  were  removed  after  Whitehead's  method. 
The  folds  of  the  rectal  mucous  membrane  were  found  to  be  somewhat 
redundant,  but  there  was  no  tiirther  lesion  in  the  rectum  to  account 
for  the  ha-morrha^e. 

The  usual  custom  of  giving  an  ounce  of  castor  oil  followed  by  an 
olive  oil  enema  on  the  fourth  night  after  operation  was  followed  in 
this  va.se,  but  the  bowels  did  not  act.  The  patient  complained  of  no 
pain,  but  the  alxlomen  was  observed  to  be  slightly  distended. 
Enemata  were  given,  but  they  produced  no  action  of  the  bowels. 
On  the  fifth  day  the  facial  expression  of  the  man  was  anxious  although 
he  still  complained  of  no  definite  abdominal  pain,  and  palpation  of 
the  abdomen  was  allowed  without  causing  discomfort.  On  this  day 
the  man  vomited  for  the  hrst  time,  and  the  vomit  was  feculent  botii 
in  colour  and  fxlour.  He  presented  a  Hippocratic  facics,  his  tongue 
was  thickly  coatetl  and  his  breath  offensive.  Pulse  rate  y6.  The 
abdomen  was  greatly  distended  and  the  liver  dulness  was  diminished. 
There  was  no  \'isible  or  audible  peristalsis,  nor  was  there  any  definite 
rigidity  of  the  abdominal  wall  on  palpation.  There  was  no  sign  ol 
free  fluid  in  the  flanks. 

.\bdominal  exploration  revealed  recent  peritonitis  with  a  few 
patches  of  lymph,  but  no  les.      of  the  bowel  wall.    The  small  gut  was 
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uniformly  distended,  but  no  cause  for  the  peritonitis  could  be  dis- 
covered. The  peritoneum  was  cleansed  and  the  abdomen  closed, 
but  the  patient  survived  for  two  hours  only. 

Post  Mortem  Examination. — The  peritoneal  cavity  contained  a  little 
free  fluid.  The  duodenum,  two-thirds  of  the  jejunum,  and  the  ileum 
were  much  congested,  and  the  peritoneal  coat  was  covered  with  lymph. 
The  mucosa  was  swollen,  but  it  showed  no  ulceration.  The  large 
bowel  contained  a  quantity  of  fa?ces,  but  its  walls  were  healthy. 
The  stomach  and  all  the  abdominal  viscera  were  normal.  The  heart 
was  hypertrophied  ;  lungs  healthy  ;  all  the  other  organs  were  normal. 
At  the  site  of  operation  the  wound  was  healthy  ;  there  was  no  evi- 
dence that  infection  had  spread  via  the  rectum  to  the  peritoneal 
cavity. 

The  apparent  explanation  of  this  case  is  that  the  rectal 
operation  acted  as  a  powerful  stimulus  to  the  afferent  nerves 
and  the  inhibitory  abdominal  centres  of  the  small  intestine, 
just  as  rectal  operations  often  cause  a  tempt)rary  nervous 
paralysis  of  the  bladder  without  any  injury  to  the  nerves 
or  the  nerve  centre  of  the  bladder.  This  patient  did  not 
suffer  from  nervous  retention  of  urine,  but  he  died  from 
retention  of  faeces  with  its  disastrous  consequences. 

Paralytic  obstruction  is  well  known  to  occur  after  the 
apparently  successful  treatment  of  strangulated  hernia  by 
taxis.     A  case  of  this  kind  is  included  in  our  series. 


A.  H.     Male,  aet.  it. 

Strangulated  inguinal  hernia  reduced  by  taxis  six  days  before 
admission  to  the  hospital.  A  purgative  was  taken  two  days  after 
the  reduction  of  the  hernia,  as  the  bowels  had  not  acted.  Pain  and 
vomiting  followed  the  taking  of  the  medicine,  and  the  vomiting  per- 
sisted until  admission.  The  abdomen  was  then  seen  to  be  distended 
and  immobile.  There  was  some  dnlness  cm  percussion  in  the  flanks. 
The  abdomen  was  opened  and  the  portion  of  the  small  gut  which 
had  been  within  the  hernial  sac  was  at  once  exposed  ;  it  was  dark 
in  colour  and  flabby  ;  the  bowel  above  was  distended  with  fluid 
faeces  ;  the  bowel  below  was  completely  collapsed.  \  Paul's  tube  was 
tied  into  the  distended  gut.  but  the  patient  died  a  few  hours  later. 

P.M. — The  point  of  strangulation  h.id  been  just  above  the  ileo- 
cecal valve.  There  was  very  Httle  jwritonitis.  The  Paul's  tube 
had  been  secured  in  the  gut  thirty  inches  alKJvi-  the  t"i«cum.  There 
was  no  obstruction  to  tlie  lumen  of  the  intestine. 
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In  this  instance,  persistent  paralysis  of  the  small  intestine, 
due  to  the  stimulus  of  local  strangulation  within  the  sac, 
had  caused  the  bowel  to  remain  in  the  condition  obtaining 
before  the  relief  of  strangulation,  distended  above  and 
collapsed  below  the  hernia.  The  upper  segment  of  the 
bowel  had  become  more  distended  by  reason  of  purgatives 
and  putrefaction ;  the  lower  segment  remained  collapsed, 
since  it  was  empty  from  the  time  of  strangulation. 

Treatment. — The  treatment  of  paralysis  of  the  intestines 
undoubtedly  presents  many  difficulties.     When  it   occurs 
in  the  course  of  peritonitis  the  outlook  is  grave,  and  in 
other  conditions  the  prognosis  depends  largely  on  the  early 
recognition  of  the  true  state  of  affairs  and  the  prompt  relief 
of  the  over-distended  bowel.     Aperients  are  rarely  successful 
in  restoring  the  flow  of  the  faecal  stream,  and  it  is  often  their 
failure  to  produce  evacuation  of  the  bowel  which  gives  rise 
to  the  suspicion  of  the  presence  of  paralytic  obstruction. 
Enemata  on  the  other  hand,  by  stimulating  the  musculature 
of  tht  intestine,  may  suffice  in  the  slighter  degrees  of  this 
condition,  for  peristalsis  of  the  small  intestine  may  be  set 
up  as  a  sequence  to  their  stimulating  inlluence  on  the  large 
bowel,   which   is  thus  rendered  empty.     Turpentine   in   a 
soap-and-water  enema   is  the  most   efficient.     Where  the 
causative  lesion  is  one  of  pressure  on  the  cord  or  its  nerves, 
complete  relief  can  only  be  e.xpected  if  the  primary  disease 
is  effectually  dealt  with,  but  in  other  cases,  where  the  initial 
lesion  is  uncertain,  much  may  be  done  by  relief  of  the  disten- 
sion of  the  bowel.     To  this  end  a  temp<irary  opening  must 
be  made  in  the  distended  coils,  as  mere  enterotomy  with 
evacuation  of  faeces  and  suture  of  the  incision  is  rarely  success- 
ful in  the  cure  of  the  ccmdition,  although  it  often  affords 
temporary  relief.     In  the  case  which  we  have  quoted  as  a 
sequel  to  fracture  »)f  the  ribs,  relief  for  one  day  resulted  from 
puncture  of  the  distended  gut  through  the  abdominal  wall. 
This  was  performed  with  some  hesitation,  and,  though  it 
was  attended  with  no  undesirable  results,  we  do  not  consider 
that  it  should  be  adopted  as  a  common  procedure,  partly 
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because  its  effect  is  likely  to  be  only  temporary,  and  also 
because  of  the  risks  of  infection  of  the  peritoneal  cavity  and 
the  abdominal  wall.    The  condition  of  these  patients  is 
often  such  that  the  administration  of  a  general  anaesthetic 
is  undesirable,  but  such  a  small  operation  as  ileostomy  can 
be  satisfactorily  performed  under  local  infiltration  anaesthesia 
if  the  incision  be  made  in  the  middle  line  close  to  the 
umbilicus.     Where  there  is  much  distension  of  the  small 
intestine,  coils  of  ileum  are  usually  blown  up  firmly  against 
the  anterior  abdominal  wall  in  the  region  of  the  umbilicus, 
and  a  small  median  incision  just  above  the  navel  is  not  likely 
to  lead  to  the  subsequent  formation  of  a  ventral  hernia. 
The  main  object  is  to  set  free  the  imprisoned  gas  from  within 
the  lumen  of  the  bowel,  in  order  to  lower  the  intra-intestinal 
pressure  and  favour  the  propulsion  of  the  fluid  faeces  from 
the  small  to  the  large  gut.     If  a  certain  amount  of  faecal 
matter  can  be  safely  evacuated,  so  much  the  better,  but  it 
is  not  desirable  to  produce  an  artificial  anus.     We  have 
found  that  a  large  winged  rubber  catheter  (No.  12),  which 
can  easily  be  tied  into  a  distended  loop  under  local  anaesthesia , 
will  often  give  the  necessary-  relief,  and  it  has  the  advantage 
of  leading  only  to  the  formation  of  a  faecal  fistula  which  nature 
will  close  in  a  few  weeks.     By  this  means  the  patient  escapes 
the  risk  associated  with  a  high  artificial  anus  as  regards 
inanition,  and  further  operation  for  the  restoration  of  the 
intestinal  canal.     We  do  not  suggest  that  this  procedure  will 
succeed  in  every  case  of  paralytic  obstruction,  but  if  one  such 
opening  fails  there  can  be  little  objection  to  a  second  made 
into  a  different  loop  in  the  bowel.     The  precise  situation  of 
the  opening  in  the  small  intestine  is,  of  course,  not  determined 
by  this  limited  operation.     In  cases  where  the  distension  of 
the  gut  contributes  largely  to  the  causation  of  the  para!\sis, 
the  operation  may  be  expected  to  give  good  results,  but 
where  peritonitis  is  the  primary  lesion,  the  outlook  is  less 
hopeful,  though  we  believe  that  patients'  lives  have  man\- 
times  been  saved  where  dependence  on  aperients  and  enemata 
would  have  meant  trusting  to  a  false  hope.     Performed  under 
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local  anaesthesia  it  affords  the  best  chance  for  the  relief  of 
the  condition  from  whatever  cause  it  arises,  and  the  operation 
itself  is  almost  devoid  of  risk  owing  to  the  fact  that  the  bowel 
is  blown  up  against  the  jiarietal  peritoneum,  and  the  opening 
causes  first  escape  of  gas  and  not  faecal  matter,  so  that  if  a 
purse-string  suture  be  placed  in  position  and  the  bowel 
incised  within  its  circle,  the  catheter  can  be  slipped  into 
position  and  the  suture  tightened  before  anj'  faecal  matter 
is  extruded;  the  slackened  bowel  wall  can  then  readilj- 
be  secured  to  the  parietal  peritoneum  with  a  few  stitches. 
If  the  catheter  becomes  blocked  with  fseces,  syphonage  with 
water  can  easily  be  used  to  clear  the  tube. 

After  Treatment. — Enemata  will  probably  be  of  value 
afterwards  to  aid  the  fsecal  flow,  and  in  some  cases  eserin 
salicylate,  in  doses  of  1/50  gr.  injected  into  tlie  buttock  at  four 
hourly  intervals  for  five  or  six  doses,  may  be  of  great  service, 
since  eserin  does  undoubtedly  favour  peristalsis  by  its 
direct  stimulation  of  the  muscular  coat    f  the  intestine. 


XIII.  Obstruction  due  to  Pressure  of  a  Tumour  on  the 

Bowel 

This  is  a  very  unusual  cause  of  obstruction,  although, 
when  one  considers  the  enormous  size  that  abdominal 
tumours  may  reach,  it  appears  strange  that  the  bowel  can 
find  room  to  carry  on  its  function  within  the  abdomen. 
However,  if  the  peritoneal  cavitj-  can  accommodate  the 
pregnant  uterus  at  full  term  with  little  more  than  a  tendency 
to  constipation,  it  is  clear  that  a  tumour  which  does  not 
arise  in  close  connection  with  the  bowel  may  assume  very 
large  proportions  without  producing  obstruction. 

Etiology  and  Pathology. — The  situation  of  the  tumour 
is  of  the  greatest  importance ;  an  impacted  uterine  fibroid 
maj-  easily  compress  a  portion  of  bowel  against  the  bony  wall 
of  the  pelvis,  or  a  growth  originating  in  the  retroperitoneal 
tissue,  or  between  the  layers  of  the  mesentery,  ma\'  at 
an  early  date  produce  pressure  obstruction.     It  is  far  more 
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common,  liowever,  to  meet  with  obstruction  due  to  adhesion 
between  the  intestine  and  a  tumour  than  to  encounter  true 
mstances  of  obstniction  due  to  pressure.  The  tumours 
which  are  most  Hkely  to  cause  obstruction  by  pressure  are 
<.varian  cysts  burrowing  in  the  broad  ligament  and  meso- 
sigmoid,  fibroids,  and  mesenteric  cysts. 

Symptoms.— These  do  not  differ  from  those  met  with  in 
cases  of  stenosis  due  to  other  causes,  and  the  sequence  of 
events  may  be  constipation,  leading  up  to  severe  abdominal 
pam,  with  urgent  vomiting  and  complete  obstruction,  or 
the  acute  symptoms  may  be  the  earliest  evidence  of  illness. 

Physical  Signs.— The  presence  of  a  definite  resistant 
abdominal  or  pelvic  tumour  in  a  patient  suffering  from 
obstruction,  evidenced  by  distension,  visible  peristalsis, 
loial  tenderness,  and  perhaps  some  rigidity,  are  the  signs 
usually  present.  The  local  tenderness  and  rigidity  are 
likely  to  be  present  in  the  neighbourhood  of  the  tumour,  as 
the  vitality  of  the  bowel  is  likely  to  suffer  here,  and  some 
degree  of  local  peritonitis  will  probably  result. 

Dia£:nosis.— A  differentiation  between  obstruction  due  to 
adhesion  between  a  growth  and  the  bowel  wall.- and  true 
pressure  obstruction  is  not  likely  to  be  possible,  and  unless 
the  growth  is  impacted  in  the  pelvis,  or  is  thought  to  be 
retroperitoneal,  the  former  diagnosis  is  more  likely  to  be 
correct.  The  following  case  illustrates  the  difficulty  of 
diagnosis. 

E.  W.  R     Male,  act.  13 J. 

History.~\  perfectly  healthy  boy  until  10  days  before  admission 
to  hospital.    During  this  period  he  had  suffered  from  acute  abdominal 
pam  and  vomiting,  associated  with  almost  complete  obstruction 
The  vomit  was  fa;culent  on  the  tenth  day  of  the  illness.     Enemata 
yielded  no  result. 

State  on  /;.ra,«.»w//oH. ^-Expression  anxious,  eves  sunken  Pulse 
I  lo.  Temperature  w-  .\bdomen  uniformly  distended  and  resistant 
on  palpation  over  the  right  half.  Visible  peristalsis  present  forming 
a  ladder-shaped  pattern.  Resonant  all  over,  except  low  down  over 
thepubes.  I-iver  dulness  normal  in  extent.  No  fluid  in  flanks.  No 
tenderness.     Per  rectum  a  smooth  elastic  mass  could  be  felt  tlirough 
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the  anterior  wall.     The  bladder  was  emptied  by  catheter  but  the 
tumour  remained  unaltered  in  character. 

O/x-ro/iort.— Coeliotomy  revealed  a  sub-peritoneal  cyst,  of  the  size 
of  a  large  orange,  growing  in  the  mesentery  of  the  small  intestine. 
The  mtestine  opposite  the  growth  was  severely  compressed,  but  not 
gangrenous.  There  were  several  small  c>-sts  close  to  the  larger  one 
Removal  of  the  cyst  without  cutting  off  the  blood  supply  to  the  gut 
was  impracticable,  therefore  both  cyst  and  compressed  gut  were 
excised.  The  bowel  was  united  by  lateral  anastomosis.  The  bov 
lived  only  two  days. 

P.U. -Acute  general  peritonitis.  The  upper  portion  of  small 
intestine  was  ,<,  feet  long  and  was  distended,  the  lower  portion 
measured  iz  inches  and  remained  in  a  state  of  collapse,  xrother 
tumour  was  present  in  the  abdomen.  The  nature  of  the  cyst  re- 
mained doubtful  even  after  microscopical  investigation. 

In  such  a  case  as  this,  it  is  quite  likely  that  paralysis  of 
the  bowel  ma>-  have  been  present,  as  is  suggested  by  the 
state  of  the  gut  found  at  the  post  mortem  examination  due 
to  interference  with  the  innervation  of  the  intestine  by  the 
growth  between  the  layers  of  the  mesenterj-. 

Treatment.-Removal  of  the  tumour  is  essential  to 
cure,  but  If  this  cannot  be  performed,  it  may  be  best  to 
relieve  the  obstruction  by  the  formation  of  an  artificial 
anus,  with  subsequent  anastomosis  and  closure,  or  if  the 
obstruction  is  not  acute,  by  immediate  lateral  anastomosis. 
The  condition  of  the  compressed  bowel  must  be  carefully 
e.xammed,  smce  resection  may  be  called  for. 

XIV.  Obstruction  due  to  Carcinoma  of  the  small  Intestine 

Out  of  five  hundred  cases  of  acute  obstruction,  onh-  one 
was  due  to  pnmary  carcinomatou.s  stricture  of  the  small 
mtestine,  so  that  this  condition  must  be  regarded  as  rare 

Etiology  and  Pathology._A  primary  cancerous  growth 
o  the  small  intestine,  usuallj-  the  ileum,  is  much  less  common 
than  that  of  any  part  of  the  large  bowel.  It  produces 
obstruction  by  d.mmishing  the  lumen  of  the  gut,  by  becomS 
adherent  to  other  abdominal  contents,  bj-  inducmg  k  Js  of 
vohnilus.  or  b>-  becoming:  intussnsceptcd. 
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Symptoms.— There  may  be  a  history  of  diarrhoea  preced- 
ing the  acute  onset  of  obstruction,  but  in  many  cases  the 
actual  condition  of  obstruction  is  the  first  evidence  of 
serious  illness.  Fain,  vomiting,  and  constipation  are  then 
present  and  are  usually  pronounced  in  degree. 

Physical  Signs.— There  are  no  distinctive  signs  which 
point  to  such  a  stricture  of  the  small  intestine,  but  the  dis- 
tension is  apt  to  be  central,  and  visible  peristalsis  may  reveal 
the  ladder-shaped  patterns  met  with  in  small  bowel  obstruc- 
tion. The  percussion  note  is  commonly  tympanitic  in  the 
middle  of  the  abdomen,  but  there  may  be  dulness  in  the 
flanks,  due  to  the  presence  of  free  fluid.  The  detection  of 
a  mobile  tumour  on  palpation  of  the  abdomen  is  the  most 
suggestive  sign,  but  its  presence  may  often  be  obscured  by 
the  existing  distension. 

Diagnosis.— Small  bowel  obstruction  is  rare  in  patients 
over  forty  years  of  age,  and  carcinoma  of  the  small  intestine 
is  not  likely  to  be  met  with  in  subjects  younger  than  this. 
In  the  absence  of  the  probability  of  post-peritonitic  or  post- 
operative adhesions,  or  evidence  of  cholelithiasis,  as  shown 
by  conjunctival  jaundice,  such  a  diagnosis  may  at  times  be 
made  if  the  case  is  clearly  one  of  small  bowel  obstruction, 
and  the  presence  of  a  tumour  would  go  far  to  confirm  this. 
There  is,  however,  one  source  of  error  which  must  be  remem- 
bered.    Malignant  disease  of  the  colon  or  rectum  may  gi\e 
rise  to  adhesions  between  the  growth  and  some  adjacent 
part  of  the  small  intestine,  and  the  latter  event  may  precipi- 
tate the  onset  of  obstruction.     In  such  cases  careful  inquiry 
will  usually  elicit  a  history  of  constipation  of  some  months' 
duration,  and  possibly  the  passage  of  blood  per  rectum  will 
have  been  noted,  whilst  the  evidence  of  physical  signs  is  all 
in  favour  of  a  small  intestine  lesion,  and  the  symptoms 
may  be  more  urgent  than  are  met  with  in  large  bowel 
obstruction  except  in  the  later  stages  with  extreme  abdominal 
distension.     In  several  instances  of  this  double  lesion  we 
have  succeeded  in  making  a  correct  diagnosis  by  noting  the 
disagreement  between  the  history  and  the  physical  sigus. 
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Treatment. — The  obstniction  must  be   relieved.     The 
growth  is  often  removable,  but  there  may  be  more  than 
one  carcinomatous  stricture,  and  secondary  deposits  in  the 
liver  and  peritoneum  must  be  looked  for.     If  the  growth  is 
in  the  jejunum  we  prefer  the  risks  of  resection  and  immediate 
anastomosis  to  the  formation  of  a  temporary  artificial  aims 
with  subsequent  removal  of  the  growth  and  closure  of  the 
gut,  since  the  risks  of  inanition  and  infection  of  the  wound 
are  probably  greater  than  those  of  immediate  anastomosis. 
In  the  case  of  the  ileum,  if  the  growth  be  reasonablv  near 
its  termination,  it  is  far  better  to  be  content  to  make  an 
artiticial  anus  for  the  relief  of  obstruction  and  leave  the 
further  treatment  ior  a  second  operation.     We  prefer  to 
excise  the  growth  and  tie  a  Paul's  tube  in  each  end  of  the 
divided  bowel  at  the  first  operation,  leaving  closure  of  the 
gut  for  the  second,  rather  than  merely  opening  the  bowel 
above  the  growth,  for  the  sooner  a  cancer  is  removed  the 
better  for  the  patient.     The  risks  of  the  two  methods  are 
probably  equal,  but  the  restoration  of  the  intestinal  tract 
is  more  easily  completed  by  one  further  operation  if  the 
growth  be  e.xcised  when  the  obstruction  is  relieved.     If  the 
tumour  is  not  suitable  for  excision,  or  if  metastases  are 
present,  we  have  the  choice  of  artificial  anus  or  lateral 
anastomosis.      While  admitting  that  a  condition  of  acute 
obstruction  is  most  unsuitable  for  the  performance  of  any 
anastomosis,  we  would  stUl  prefer  a  lateral  short-circuiting 
operation  for  a  jejunal  growth,  but  not  for  one  in  the  lower 
Ileum.     The    mortality    from    peritonitis    in    anastomosis 
performed  for  acute  obstruction  is  due  to  the  infectivity  of 
the  contents  of  the  upper  segment  of  bowel,  and  to  minimise 
this  the  gut  should  be  emptied  as  far  as  possible  before  the 
junction  IS  effected.     Infection  often  occurs  when  there  is 
no  evidence  of  leakage  at  the  anastomotic  junction  and  is 
probably  due  to  infection  via  the  sutures  and  the  holes 
they  pnxiuce  in  the  bowel  wall.     In  the  case  of  inoperable 
carcmc.matous  stricture  of  the  ileum,  artificial  anus  isprnkibly 
the   best  immediate  treatment.     Further  procedures  may 
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then  be  possible  for  the  closure  of  this  by  anastomosis  with 
the  colon,  but  it  is  rather  unlikely  that  the  patient  will 
survive  long,  or  get  well  enough  to  stand  a  second  lengthy 
abdominal  operation. 

The  after-treatment  of  these  cases  requires  no  further 
description  than  has  been  already  outlined  in  speaking  of 
artificial  anus  in  the  small  intestine. 


CH.VPTER  VI 

THE  STOMACH  AND  DUODENUM 

Of  the  medley  of  diseases  and  symptoms  usually  classified 
as  The  Gastric  Neuroses  we  need  consider  two  only,  viz. 
Gastralgia  and  Gastro-succorrhoea. 

During  the  last  few  years  there  has  been  an  increasing 
scepticism  as  to  the  reality  of  most,  if  not  all,  of  the  gastric 
neuroses,  and  attempts  have  been  made  to  explain  these 
various  symptom-complexes  (of  the  existence  of  which,  as 
such,  there  can  be  no  possible  doubt)  on  an  organic  basis. 
We  are  inclined  to  think  that  the  pendulum  has  swung 
a  little  too  far  in  this  direction.  While  fully  prepared  to 
admit  that  the  majority  of  those  patients  who  were  formerly 
diagnosed  as  "  Hyperacidity  "  should  now  be  recognised  as 
suffering  from  Duodenal  Ulcer,  we  are  still  convinced  of 
the  existence  of  certain  well-defined  groups  of  gastric 
sjroptoms  which  may  occur  without  any  demonstrable 
lesion  of  the  stomach  or  duodenum  ;  of  these,  the  two 
conditions  we  are  about  to  consider,  viz.  Gastralgia  and 
Gastro-succorrhoea,  are  examples.  Both  of  these  con- 
ditions aie  found  almost  exclusively  in  hysterical  or  neurotic 
subjects  and  are  independent  of  organic  disease. 


Gastralgia 

This  neurosis  is  more  common  in  females  than  in  males, 
and  IS  frequently  associated  with  the  menopause  ;    in  some 
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women  tj'pical  gastralgic  attacks  may  (xxur  witH  e\ery 
menstnial  period.  It  is  characterised  by  period.-  attacks 
of  diffuse  epigastric  pain,  which  is  frequently  spasmodic  and 
is  not  definitely  related  to  meals.  The  onset  of  the  pain  is 
usually  abrupt,  but  there  may  be  warnings  of  malaise  and 
naust-a  ;  it  may  be  so  intense  as  to  cause  great  collapse  and 
to  necessitate  the  administration  of  mo»  phia  and  stimulants. 
Vomiting  is  rarely  present.  There  may  >je  h>-sterical 
manifestations,  such  as  the  globus  hystericui.  The  attack 
of  acute  pain  lasts  from  fifteen  to  thirty  minates,  and  may 
be  repeated  several  times  during  the  day  ;  it  seldom  occurs 
during  the  night. 

Diagnosis. — Tile  most  important  points  are  evidence  of 
a  neurotic  constitution,  a  history  of  previous  attacks  of  a 
similar  nature,  the  paroxysmal  and  spasmodic  character 
of  the  pain,  the  absence  of  any  sharp  localisation  (as  in 
ulcer  or  biliary  coHc),  the  fact  that  the  pain  is  relieved  b\- 
presf^ure,  and  the  absence  of  vomiting.  The  conditions 
most  likely  to  be  confused  with  gastralgia  are  Ulcer,  Biliary 
Colic,  and  early  Gastric  Perforation. 

Gastro-succorrhoea  Continua  Periodica,  or  Inter- 
mittent Hypersecretion. — This  is  an  uncommon  con- 
dition, usually  associated  with  profound  neurasthenia  and 
more  common  in  males  than  in  females.  The  onset  is 
usually  in  the  early  morning,  and  is  frequently  heralded 
bj'  intense  headache  and  malaise  ;  then  follow  paroxysmal 
epigastric  pains  of  rapidly  increasing  severity,  flatulence, 
and,  finally,  vomiting.  The  vomited  matter  consists  first 
of  food  ;  but,  after  this  has  been  ejected,  pure  gastric  juice 
maj'  be  brought  up. 

TJiagnosis.- — In  those  cases  where  the  pain  is  so  intense, 
and  the  vomiting  so  incessant,  as  to  produce  great  collapse, 
a  gastric  perforation,  a  small  bowel  obstruction,  or  acute 
pancreatitis  might  be  suspected.  Evidence  of  neurosis,  a 
history  of  pnvious  attacks  of  a  similar  nature,  and  the 
characteristic  vomit  should  make  the  diagnosis  dear.  This 
condition  is  sometimes  associated  with  labes. 
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We  have  next  to  consider  certain  organic  lesions  whidi 
it  will  be  convenient  to  classify  as  follows  :-- 
Acute  Catarrhal  Gastritis. 
Suppurative  Gastiitis. 
Phlegmonous  (iastritis 
Mt  mbranous  or  Diphtlu-ritic  Gastritis. 
Couosive  Gastritis. 
Peptic  Ulcer  (Gastric  i>x  Duodenal). 
Gastrectasis. 


Acute  Catarrhal  Gastritis 

Acute   Catarrhal   Gastritis    may    hi-    due    to    gastric 
irritants   ixcreted  into  the   stomach   by  its  own   mucous 
nitinbrane  ;    it  has  been  proved  that  antimony  salts,  wiien 
injt'cted  intravenously,  produi  e  vomiting  in  part,  at  any 
rate,   by  direct   action  on   the  gastric  mucosa  ;    and  the 
intra-gastrii   secretion  of  cobra  venom,  and  of  the  toxalbu- 
mins  <>t  ciiolera.  has  also  been  demonstrated.     It  is  probable 
that  the  initial  gastric  catarrh  of  many  of  the  specific  fevers 
uia\-  be  brought  about  in  this  manner.     But  in  many  cases 
catarrhal  gastritis  is  due  to  irritants   introduced  via  the 
mouth    and    oesophagus.      Of     these    irritants    the    most 
important  is  alohol ;    other  common  causes  are  excess  of 
indigestible    or    decomposing    food,    and    certain    irritant 
poisons,  of  which  the  most  important  is  arsenic.     In  some 
cases  emotional  states,  such  as  grief,  fright,  or  anger,  are 
held  to  be  responsible  for  the  attack  ;   in  such  Tstances  the 
catarrh  is  probably  secondary  to  stagnation  of  the  gastric 
contents,    the    primary    effect    of    the    abnormal    nervous 
condition  being  to  induce  pj'loric  spasm.     The  same  ex- 
planation may  hold  good  for  those  cas'  .  where  exposure  to 
cold  seems  to  have  brought  on  an  attai  k. 

Morbid  Anatomy. — The  mucuo«<  membrane  is  reddened, 
swollen,  and  covered  with  sticky  mucus  ;  there  may  bo 
small  haemorrhagic  patches,  and  ihe  submi  osa  may  be  a 
little    oedematous.     Microscopically,   there   is   proliferation, 


H» 


ACLTK  A  It  DOM  IN AL   PIS  EASES 


degeneration,  and  dewpiamation  of  the  gastric  epithelium, 
with  leuoH-ytic  iniUtration  of  the  intertubular  tissue. 

Sjrmptom*. — Usually  within  a  few  hours  after  the 
lausative  agent  has  begun  to  act  there  is  intense  nausea 
with  malaise,  headache  and  epigastric  discomfort.  There 
may  be  a  little  fever,  but  a  high  temperature  or  a  iig«»r 
should  arouse  suspicions  as  to  the  specific  fevers.  Later 
on  the  discomfort  may  give  place  to  genuine  pain,  and 
vomiting  usually  takes  place  ;  there  may  also  be  diarrluea. 
If  the  vomiting  is  incessimt  there  may  be  considerable 
prostration,  and  it  is  in  such  cases  that  the  condition  may 
simulate  one  of  the  more  serious  intra-abdominal  diseases. 
Thus  we  have  seen  intense  abdominal  p;iin,  associated  with 
incessant  vomiting  and  collapse,  at  the  onset  of  a  case  of 
"  Toxic  Scarlet  Fever  '"  ;  in  this  case  gastric  perforation 
was  very  closely  simulated,  and  laparotomy  was  seriously 
considered.  It  is  not  often,  however,  that  there  is  any  diffi- 
culty in  diagnosis ;  a  history  of  some  dietetic  indiscretion 
can  b«»  obtained  in  many  cases  ;  the  abdominal  wall  is 
usually  soft  and  its  movements  free  ;  and  the  symptoms 
are  promptly  relieved  after  vomiting  sets  in. 

Treatment.— "omiting  should  be  encouraged  by  the 
administration  of  large  quantities  of  tepid  water ;  gastric 
lavage  is  usually  indicated  in  alcoholic  cases.  When 
vomiting  has  ceased,  calomel  should  be  given  in  repeated  small 
doses.  Only  water  should  be  allowed  for  twelve  hours,  and 
only  milk  and  water  for  the  succeeding  twenty-four  hours. 

Suppurative  Gastritis  or  Abscess  of  the  Stomach 
Wall. — This  condition  is  usually  classified  with  Phleg- 
monous Gastritis,  but  there  is  no  doubt  that  the  two  con- 
ditions are  quite  distinct,  the  former  lesion  being  circum- 
scribed, the  latter  diffuse.  The  two  conditions  are  analogous 
to  the  "  Abscess  "  and  "  Cellulitis  "  respectively  of  the 
subcutaneous  tissues. 

Etiology. — Most  cases  of  suppurative  gastritis  are 
secondary  to  septicjemic  conditions  such  as  puerpt«ral  fever, 
inff» ti\e  endocarditis,  etc.  ;    some  cases  are  secondary  to 
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Riistric  ulceration,  or  to  operations  on  the  stomach  ;   and  a 
few  cases  are  "  primary." 

Morbid  Anatomy. — The  Abscess  occupies  a  circumscribed 
position  in  the  submucosa  ;  it  may  be  as  small  as  a  bean  or 
as  large  as  a  cocoa-nut  ;  there  may  be  more  than  one  abscess, 
but  even  when  multiple  abscesses  are  present  each  separate 
abscess  is  defmitel'  Vcmnscribed.  The  abscess  may  rup- 
ture  into  the  sto;        ,    ,ip  ,  the  p«'ritoneal  or  pleural  cavity,  or 
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!  (-..  lf>.— I'hIeKinonous  c;a.Htriti.s  (Adams.  Lancrt.  1910). 
Naked-tyc  apprarancf,  showinx  ixtrrmc-  infiltration 
or  submucotta  and  less  marliMl  thickining  of  the 
mucous  coat. 


through  the  anterior  abdominal  wall.  The  peritoneum  may 
be  infected  even  without  a  microscopic  breach  of  its  surface. 

The  Diagnosis  must  always  be  i  oblematical ;  the 
presence  of  a  palpable  epigastric  tumo  and  p<.ssibly  of 
purulent  vomit,  might  be  suggestive.  Ihe  clinical  picture 
>o  closely  resembles  the  more  common  condition  of  Peri- 
gastric Abscess  that  this  latter  disease  is  usually  diagnosed. 

Treatment.— The  presence  of  a  palpable  tumour  with 
evidence  of  suppuration  would  call  for  immediate  surgical 
treatment,  by  incision  and  drainage. 
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Phlegmonous  Gastritis 

Hero  again  the  cunditit^ns  may  be  either  primary  ("  idio- 
pathic "),  or  secondary  to  such  conditions  as  septicaemia, 
gastric  ulcerations,  operations  on,  or  injuries  to,  the  stomach. 
But,  unlike  the  circumscribed  form,  the  great  majority  of 
cases  are  primary.  A  t\pical  case  of  acute  primary  phleg- 
monous gastritis,  complicated  by  pneumococcal  peritonitis, 
has  been  described  by  one  of  us,*  and  tt»  this  paper  the 
reader  Is  referred  for  a  complete  account  of  tliis  uncommon 
and  interesting  disease. 

Etiology.  -  .SV.t ;  Males  an-  afftnted  more  often  tiian 
females  in  the   ratii»  of    five  t<t  one.     Afic:   Tlie    majority 


Fui.  17.     i'hl('Knu>nnus  ('tastr!    1.     Two  inch  olijectivc. 
,  1  hf   inhltration   of   thj-   sut>mucou!«  loat   is  very 

obvious,     (.\dams.  Lancet,  iijio.) 

of  cases  have  been  between  twenty  and  thirty,  but  cases 
have  been  reported  as  young  as  eleven  and  as  old  as  seventy. 
Did:  \  history  of  alcoholic  excess  is  present  in  about 
25  per  cent,  of  ail  cases  ;  in  man\-  cases.  t<M).  a  lii-.tory  of 
other  ditu'tic  ermrs  ran  b«'  obtained. 

Pathology. — The  essential  lesion  is  a  diffuse  inflam- 
matory infiltration  of  tiie  submucosa,  due  to  bacterial 
invasion,  and  apparently  strictly  comparable  to  subcuta- 
neous cellulitis  ;  so  clo.st-.  in  fact,  is  tlie  analogv  that  phleg- 
monous gastritis  has  been  called  "  erysipelas  of  tlif  stomach." 
In  this  copnectinn  it  is  interesting  to  note  that  1).  \V.  S- 
Baird    has    desirilied    a     rase    of    phlegmonous     gastritis 

*  J. I'. A.     l.niiiit,  Jan.  J'ltli,  ii|io. 
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complicating  er>-sipelas  with  consequent  streptococcal  septi- 
caemia* Probably  in  most  cases  the  infecting  organism 
belongs  to  the  streptococcus  class ;  in  our  case  the 
the  pneumoc«)ccus  was  isolated. 

Morbid  Anatomy. — The  submucosa  is  much  thickened, 
especially  in  the  pyloric  half  of  the  stomach  ;  the  stomach 
wall  may  be  eight  or  nine  times  its  normal  thickness.     The 


fr...  IS.— I'liU-Kmonuu!!  Castritix.  One-sixth  inch  olijic- 
tivf.  Si-ction  thrnuKh  Huhmucnsa  showinx  l"il>rin<)ii>. 
rt-ticuliim  with  i-ntanKk-cl  U-uccjcvt<  s  and  dinlooKci. 
(.'tdams,  l.anctt,  l<>lo.) 

mu(<.sa  is  sometimes  swollen  and  hypersemic,  or  even 
hajniorrhagic,  b»it  in  many  .  ises  it  is  almost  normal.  In 
most  cases  there  are  but  slight  changes  in  the  muscular 
and  .serous  coats.  Miirosoopical  examination  of  the  sub- 
muc(«a  shows  a  dense  fibrinous  network,  in  the  meshes 
<'f  which  are  piuked  innumerable  leucocytes  and  fre(}ucntl\- 
also  abundant  micro-organisms,  usually  streptocwci. 

Symptoms.— Epigastric  pain,  vomiting  and  restlessness, 
often  .icci.mpanied  bj-  deliriimi  and  some  deKro<-  of  collapse, 
♦  Aiuer.  Jour,  ot  .Med.  Sc,  Nov.  km  I. 
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are  the  most  noticeable  symptoms;  symptoms  due  to 
secondary  peritonitis  supervene  rapidly  and  increase  the 
diagnostic  difficulties.  The  onset  is  usually  acute  and  is 
sometimes  marked  by  a  rigor.  Vomiting  is  almost  invari- 
ably present ;  it  is  not  purulent  (as  it  may  be  in  the  circum- 
scribed suppurative  gastritis),  A  past  history  of  alcoholism 
would  be  a  point  worth  considering. 

A  few  observers  claim  to  have  diagnosed  the  condition, 
but  it  is  evident  that  in  most  cases  the  diagnosis  cannot  be 
more  than  conjectural. 

Prognosis. — There  is  no  authentic  instance  of  recovef\' 
from  primary  phlegmonous  gastritis.  The  average  duration 
of  the  disease  is  si.\  days. 

Treatment. — Probably  incisions  down  t«j  the  sub- 
mucousa,  after  free  e.xposure  of  the  stomach  wall  and  packing 
off  the  peritoneal  cavity  witii  gauze,  would  offer  the  best 
chance  of  recovery. 


Membranous  or  Diphtheritic  Gastritis 

This  is  a  rare  condition,  more  common  in  children  than 
in  adults,  and  probably  always  secondary.  Most  cases 
<KCur  in  marasmic  or  cachectic  subjects,  and  there  is  usually 
membrane  in  the  mouth  or  throat,  as  well  as  in  the  stomach. 
Only  a  small  proportion  of  the  cases  are  due  to  the  Klebs- 
Lwffler  bacillus.  The  e.vudate  may  be  thin  and  friable,  or 
it  may  form  a  definite  coherent  membrane ;  it  usually 
covers  a  small  portion  only  of  the  gastric  mucosii,  but  occa- 
sionally the  wht»le  surface  is  involved. 

Dias^osis. — In  most  cases  there  are  no  gastric  symptoms 
at  all,  or  any  present  are  masked  by  the  gravity  of  tlie 
primary  diseaNe.  The  diagnosis  is  only  possible  when  large 
shreds  of  membrane  are  found  in  the  \omit  ;  occasionally 
.1  cast  of  the  wlnilt'  stomuh  miy  be  ejected,  as  in  a  case 
niordt'd  by  John  Thomson.* 


Anh.  I'c<liut.  N.  Y..  April.  i8.),V 


*i. 


THE  STOMACH  ASD  DUODENUM 


2S3 


Corrosiye  Gastritis 

This  condition  is  due  to  the  ingestion  of  such  substances 
as  concentrated  acids  or  alkalies,  corrosive  sublimate,  etc. 
The  changes  produced  may  be  confined  to  the  mucous 
membrane,  or  all  the  layers  of  the  stcjmach  wall  ma\-  bt 
involved ;  alkalies  are  said  to  penetrate  more  deeply  than 
acids.  The  changes  may  be  diffuse,  but  more  often  they 
are  localised,  both  cardiac  and  pyloric  portions  beinfi 
affected,  with  perhaps  an  intervening  area  which  has 
escaped.  The  stomach  wall  may  be  completel\-  dissolved, 
giving  rise  to  large  perforations,  the  margins  «)f  which  are 
composed  of  ragged  necrotic  tissue.  If  recovery  ensues 
after  extensive  damage  to  the  stomach,  it  is  associated  witii 
great  scarring,  and  extreme  deformities  of  the  stomach 
may  be  produced  ;  almost  invariably  there  are  two  stric- 
tures, one  at  the  cardiac  end  of  the  stomach,  the  other  at  the 
pyloric  end,  or  midway  between  the  cardia  and  the  pjlorus 
(in  which  case  the  characteristic  "  hour-glass  "  stomach  is 
produced). 

Symptoms. — The  history  of  ingestion  of  poison,  the 
possible  presence  of  excoriation  of  the  mouth  or  fauces,  tlie 
intense  substernal  or  epigastric  pain,  with  \()miting,  dysphagia 
and  collapse,  usually  make  the  diagnosis  obvious.  There 
is  often  diarrhoea,  and  sometimes  tenesmus.  The  urine  is 
scanty  and  may  contain  blood  and  albumen.  The  patient 
may  die  of  shock  within  a  few  hours,  of  peritonitis  at  a 
later  stage,  ur  of  inanition  consequent  on  stenosis  in  the 
final  stage. 

Treatment.— Ga.stric  lavage  is.  usuall\-,  not  permissible. 
The  appropriate  chemical  antidote  should  be  administered 
by  the  mouth,  and,  if  necessary,  morphia  and  strychnine 
should  be  civen  hjpodermically.  Even  in  those  cases 
where  gastric  perforation  can  be  diagnosed  with  certainty— 
and  such  cases  are  by  no  means  common— surgery  is,  as  a 
rule,  not  indicated.    The  patient  is  seldom  in  a  condition 
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to  undergo  laparotomy,  and  in  any  case,  the  prospects  of  a 
successful  closure  of  the  perforation  are  slender. 


Gastric  and  Duodenal  Ulcer 

The  Peptic  Ulcer  is,  as  its  name  implies,  intimately 
connected  with  the  presence  of  gastric  juice.  Thus,  it  may 
be  found  (i)  in  the  stomach,  (ii)  in  the  duodenum  above  the 
biliary  papilla,  (iii)  after  gastro-jejunostomy.  in  the  part 
of  the  anastomotic  loop  nearest  to  the  stomach,  and  (iv), 
very  rarely,  in  the  last  few  inches  of  the  oesophagus,  usually 
in  patients  who  have  suffered  from  prolonged  and  incessant 
vomiting. 

As  to   the  Pathology  and  Etiology   <>f   the   condition, 
but  little  need  be  said  hero,  tliough  it  is  necessary  to  refer 
briefly  to  one  or  two  points.     A  useful  distinction  has  been 
drawn  between  the  acute  and  the  chronic  ulcer.     The  acute 
ulcer  is   usually  circular,   sometimes  oval,   in   outline,   its 
edge  is  always  clean,  giving  it  a  characteristic  "  punched 
out  "  appearance,  and  its  wall,  from  edge  to  floor,  is  often 
funnel-shaped  and  "  terraced."     The  diameter  of  an  acute 
ulcer  is  commonly  that  of  a  threepenny  piece  ;   it  is  seldom 
larger  than  that  t)f  a  sixpence.     Finally,  acute  ulcers  are 
frequently  multiple.     In  strong  pathological  contrast  stands 
the  chronic  ulcer,  with  its  very  irregular  outlines,  its  indurated 
and  rounded  edge,   its  frequently  extensive  area,  and  its 
sohtary  habit.     Out  of  112  cases  at  the  Londcm  Hospital, 
the  acute  ulcers  were  multiple  in  54  per  cent.,  and  the 
chronic  in  13  per  cent.     Moreover  the  chronic  ulcer  has  a 
predilection  for  the  pj-loric  end,  the  lesser  curvature,  and  the 
ptisterior  wall  of  the  stomach.     In   log  cases  of  chronic 
ulcer  investigated  by  Fenwick,  no  less  than  75  per  cent, 
were  in  the  vicinity  of  the  pylorus.     The  acute  ulcer,  <  j 
the  other  hand,  has  no  such  aftinity  for  any  particular  area 
of  the  gastric  wall.     Clinically,  however,  the  differentiation 
between  acute  and  chronic  ulcers  is  by  no  means  so  eas\-. 
We  can  sometimes  suspect  that  we  are  dealing  with  an  acute 
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ulcer,  and  we  can  often  be  certain  of  our  diagnosis  of  chronic 
ulcer,  but  there  are  numerous  cases  where  one  can  express 
no  positive  opinion  either  way.  Xor  is  this  a  matter  of 
vast  importance.  After  all.  the  chronic  ulcer  is  merely  an 
acute  ulcer  which  has  not  healed,  but  which  has  undergone 
secondary  inflammatory  changes  leading  to  induration  and 
cicatrisation ;  perhaps  the  free  mobility  of  the  pyloric 
end  of  the  stomach  accounts  for  tlie  liability  of  this  portion 
to  chronic  ulceration,  for  the  acute  ulcer  has  less  chance  of 
healing  here  than  elsewhere.  The  majority  of  duodenal 
ulcers  are  of  the  chronic  tyjx'  ;  in  05  per  cent,  the  ulcer  is 
within  one  and  a  half  inches  from  the  pylorus,  the  favourite 
site  l)eing  half  an  inch  from  the  pylorus,  on  the  anterior  wall 
half-way  between  its  upper  and  lower  borders. 

Hzmorrhagic  Erosions.  There  is  another  tvpe  of 
lesion  of  the  gastric  mucosa  wliidi  takes  tlie  form  of 
minute,  multiple  abrasions  of  tiu'  mucous  membrane, 
usually  in  the  fundus  (tf  the  stomadi.  These  .ibrasions  are 
circular,  2  to  4  mm.  in  diameter,  and  may  be  quite  super- 
ficial, or  they  may  e.xtend  down  to  the  submucosa. 
Whether  they  ha\e  any  importance  as  being  potential 
gastric  ulcers,  as  has  been  maintained  b\-  some  writers,  is 
more  than  doubtful  ;  for  they  are  found  chiefly  in  cachectic 
conditions,  in  septicemia,  in  chronic  heart  or  lung  disease, 
in  cirrhosis  of  the  liver,  and  in  new-born  infants.  At  the 
same  time  it  is  likely  that  tiiey  account  for  a  certain 
number  ol  cases  of  profuse  hamatemesis  in  chlorotic  young 
women  ;  and  not  improbably  those  cases  described  by  Hale- 
White  as  gastrostaxis,  where  hjemattmesis  occurs  without 
any  demonstrable  lesion  of  the  gastru  mucosa,  are  instances 
of  undiscovered  min>ite  erosions. 

Sex  Incidence.— Gastric  ulcer  in  the  post-mortem 
room  is  more  common  in  the  female  than  in  tlie  male  in  the 
proportion  of  nmghly  two  to  one.  Clinically,  tlie  pro- 
portion of  females  to  males  is  three,  or  35,  to  one.  The  pro- 
bable explanati(m  of  this  discrepancy  between  clinical  and 
pusi-mortcm  statistics  is  that  in  the  female,  with  her  more 
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sedentary  life  and  less  hurried  and  irregular  meals,  an  acute 
ulcer  has  a  better  chance  of  healing  than  in  the  male. 
Some  confirmation  of  this  theory  is  afforded  by  post-mortem 
statistics  provided  by  the  Fenwicks  ;  of  thirty  acute  ulcers. 
3  occurred  in  males  and  27  in  females,  whereas  of  59  chronic 
ulcers,  43  were  found  in  males  and  16  in  females. 

Duodenal  ulcer  is  more  common  in  men  than  in  women  ; 
during  the  last  ten  years  at  St.  Thomas's  Hospital  a  diag- 
nosis of  duodenal  ulcer  was  verified  either  at  operation  01 
autopsy  in  47  cases,  of  which  no  less  than  41  were 
males. 

Agt. — Gastric  ulcer  may  occur  at  any  age,  but  it  is 
most  common  between  the  ages  of  20  and  40.  In  females 
75  per  cent,  are  said  to  have  definite  symptoms  before  the 
age  of  30,  whereas  in  70  per  cent,  of  males  the  onset  is 
after  30  (Fenwick)  ;  these  statistics  were  compiled  from 
clinical  evidence,  however,  and  it  is  probable  that  a  number 
of  the  75  per  cent,  of  the  females  under  30  were  suffering 
from  chlorotic  gastralgia,  between  which  condition  and 
gastric  ulcer  diagnosis  is  often  impossible. 

Duodenal  ulcer  may  also  be  found  at  any  age  ;  tiit- 
majority  of  cases  seek  advice  between  the  ages  of  25  and  43. 
Of  47  cases  of  proved  duodenal  ulcer  at  St.  Thomas's 
Hospital  39  (i.e.  83  jxr  cent.)  were  aged  more  than  30,  and 
26  (i.e.  55  per  cent.)  were  between  30  and  50. 

Duodenal  Ulcer  in  Bums. — Duodenal  ulcers  occur 
occasionally  as  a  complication  of  bums  or  scalds  ;  most 
authorities  state  that  these  ulcers  are  found  in  about  6 
per  cent,  of  all  fatal  cases,  but  tiiere  were  only  two  instances 
in  the  last  65  autopsies  on  cases  of  bums  and  scalds  at 
St.  Tliomas's  Hospital  (i.f.  3  per  cent.).  This  complication  i> 
of  importance  in  that  it  may  cause  death  by  perforation  or 
hsemorrhage.  It  affects  young  subjects  chiefly,  and  is 
probably  associated  with  sepsis.  Post  mortem,  haemor- 
rhages and  erosions  are  found  tiiroughout  the  intestinal 
tract,  but  ulcers  onl\-  above  the  biliary  papilla.  Usually 
the  presence  of  an  uKir  cannot  be  diagnosed  till  hemorrhage 
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<»r  jHTforation  (..nirs.  Tlu-re  seems  to  be  no  reason  wliy 
the  latter  .dmplication  should  not  be  treated  surgically, 
provided  that  the  rase  is  operable. 


Symptotnology  of  Gastric  and  Duodenal  Ulcer 

Betc.re  passing  on  to  a  detailed  consideration  ot  those 
arute  complications  of  tlie  {)eptic  ulcer,  to  wit  Perforation 
and  Hemorrhage,  with  which  we  are  at  present  concerned, 
it  is  necessarj-  to  refer  briefly  to  the  main  points  on  which 
a  diagnosis  of  uncompli.  ated  ulcer  may  be  made.  Such 
ci.mplications  as  sten«wis.  perigastric  adhesions,  etc..  and 
the  treatment  of  uncomplicated  gastric  ulcer,  do  not  come 
within  tlie  scojh'  of  this  b«M)k. 

In  the  first  place  it  may  be  stated  that,  in  the  absence 
of  complic  ati<ms.  a  dutnlenal  ulcer  produces  as  a  rule  a  more 
characteristii    <  linical   picture   than  does  a   gastric   ulcer  ; 
also  that  in  either  case  the  diagn(»sis  must  be  based  on  the 
l«»t..ry  rather  than  (m  the  physical  signs.      In  the  case  of 
the   Duodenal  Ulcer  the   history  is   commonly  somewhat 
as  follows      the  pjitient.  usually  a  male,  and  often  aged 
more  than  thirt\ .  complains  of  pericKiic  attacks  of  pain 
or  discomfort,   which  comes  on  some  two  hours  or  more 
after  meals,  and  is  niieved  by  taking  fmni.     The  onset  of 
tJie  disease  is  nearly  alwa\s  insidious,  and  the  patient  will 
>ay  that  he  has  been  subject  to  attacks  of  indigestion  for 
many  >ears.  the  earlier  attacks  being,  as  a  rule,  so  mild 
as  to  be  disregarded.     .At  first,  he  may  say.  the  discomfort 
was  felt  onl\  after  the  heaviest  meal  of  the  day  ;   but  later 
on  every  meal  ma>  be  followed,  in  the  course  of  an  hour  or 
two.  bv  ptun.     The  pjitient  is  often  awakened  at  night  b\ 
■'  hunger  p;jin."  and  in  <  t.nsequence  he  is  wont  to  make  a 
practice  of  having  some  milk  or  biscuits  at   his  bedside 
knowing  by  e.vperience   that   these   wUl   bring  him  relief 
Isually  the  peri.«licity  of  the  symptoms  is  well  marked,  and 
between  the  attacks  the  piitient  enjoys  perfect  liealth.     The 
.ittacks  seem  to  be  more  prone  to  occur  in  winter  than  in 
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summer.     During  an  attack  there  is  often  flatulence  oi 
pyrosis,  but  vomiting  is  not  very  common.     The  pain  is 
situated  low  down  in  the  epigastrium,  often  just  above  ani 
to  the  right  of  the  umbilicus.    The  appetite  is  usuaUy 
unmipaired.  even  during  the  progress  of  an  attack.    Phy'sical 
examination  is.  as  a  rule,  negative ;    there  may  be  a  little 
deep  tenderness  over  the  painfiU  area,  and  possibly  some 
ngidity  of  the  upper  segment  of  the  right  rectus  muscle ; 
but  any  physical  signs  which  may  be  present  are  trivial  in 
comparison  with  such  a  history  as  the  above,  which  would 
be  pathognomonic  of  duodenal  ulcer.     The  occurrence  of 
meltena  with  such  an  attack  would  afford  an  almost  super- 
fluous confirmation  of  the  diagnosis.     The  bulk  of  all  cases 
of  duodenal  ulcer  give  such  a  history,  but  one  must  admit 
that  there  is  a  definite  but  small  percentage  of  cases  where 
(a)  the  ulcer  may  be  latent  till  its  presence  is  betrayed  by 
perforation  or  by  hajmorrhage.  or  (6)  pain  may  be  an  incon- 
spicuous feature,  the  prominent  symptom  being  haimorrhage, 
or,  it  may  be.  pyrosis. 

DifTerential  DUgnotis.— The  ..niv  conditions  likely 
to  be  confused  with  du^Kienal  ulcer  are  gall  stones  and 
appendicitis;  important  differentiating  points  in  fav.)ur 
of  ulcer  would  be  the  absence  of  fever  during  an  attack 
the  definite  relation  of  tlie  pain  to  meals,  and  its  relief  by 
the  mgestion  of  f(MKl.  There  is  usually  no  difficulty  in 
discriminating  between  duodenal  and  renal  pain.  We  need 
hardly  s;iy  that  the  diagnosis  of  diUKlenal  ulcer  should  not 
b«'  made  tUl  the  knee  jerks  and  pupils  have  been  e.xamined. 
The  distinguishing  p«Mnts  in  the  differential  diagnosis  from 
Gastri<  Ulcer  will  be  found  further  on. 

CMtric  Uker.— Here  the  pain  is  n(.t  neariv  so  constant 
in  its  time-relation  to  meals  ;  as  a  rule  it  ct.mes  on  within 
a  few  minutes  after  meals,  but  it  may  <xcur  at  an\  time 
during  tlie  first  hour  of  digesti<«i,  .md  it  is  certain  that  in 
some  cases  the  p;iin  ma\  .h:.  asion.ilh .  but  not  constanUv 
come  ..n  s,'ver.il  hours  ..fter  a  meal.  As  to  the  site  of  the 
p..in,  it  is  usuall>  felt  high  up  m  the  epigastruun.  and  it  mav 
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be  sutetemal ;  in  addition,  there  is  almost  invariably  pain 
referred  to  the  back,  dther  in  the  spine  between  the  sixth 
and  eighth  dorsal  wrtebr«  or  near  the  angle  of  the  left 
scapula,  a  sy-mptom  to  which  we  are  di.sp.Hed  to  attach 
some  importance.  Considerable  stress  has  been  laid  on 
the  occurrence  of  sharply  defined  areas  of  hyperesthesia 
m  the  epigastrium ;  Dr.  Jam-i  Mackenzi.-  has  brought 
f..rward  evidence  of  the  relationship  between  the  approxi- 
mate situation  of  an  ulcer  and  the  site  of  its  corresiM.ndinK 
area  of  hyperesthesia.  (Vide  Chapter  II.)  Tliese  sharply 
dehned  areas  of  hyperasthesia  undoubtedly  .Kcur  in  some 
cases  but  we  believe  that  their  frequency  "and  imp.,rtan.e 
have  been  much  exaggerated.  In  our  opinion  it  is  the  excep- 
.1  c-  ^^^^^  hyperasthetic  area.  Moreover  we  iigree 
w.  h  Sir  B.  Dawson,  that  even  when  present,  such  areas  are 
not  pathognomonic  of  ulcer,  and  that  they  are  not  uncommon 
m  tlje  gastric  neuroses. 

The  pain  of  gastric  ulcer  is  not  relie>vd  by  taking  f.Kxl 
but  It  IS  usually  relieved.  temp.)rarU3  at  least,  by  the  ad- 
ministration of  sodium  bicarbonate.     As.sociated  with  the 
Piim    there    is    often    epigastric    tenderness    and    rigiditv 

..r  of  coffee-grounds  vomitmg.  with  pain  as  described  above 
IS  almost  conclusive.  Melena  may  occur  with  or  without 
h«matemesis.  It  is  important  to  remember  that  the  first 
symptom  of  an  acute  ulcer  may  be  hemorrhage  or  perfora- 
tion. It  IS  evident  that  in  the  case  of  gastric'ulcer.Td^Ig- 
nosu.  apart  from  hemorrhage  is  often  conjectural  •  as  we 
have  said,  a  duodenal  ulcer  may  be  diagiosed  wltl  ;„- 
fidence  even  m  the  absence  of  hemorrhage.  The  presence 
..f  .H^cult  blo<Ki  in  the  st<K,ls.  as  reveaJby  the  WiS  n 
test,  may  afford  useful  confirmatory  evidence'.f  tt  p^^ent 
«>f  a  gastric  or  duodenal  ulcer.  pr«.ence 

DiflTerential  Diagnods.-ii)  From  Duodenal  Ulcer 
Pam  cH:cumng  constantly  within  one  hour  of  meals  U 
amos  certamly  gastric  in  origin;  gastric  uloerT  no 
'•.Mnm.  seasonal  periodicity  ;  vomiting  is  common  in  gastric 
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uli't'i  ;  dorsal  [Niin  is  nut  fotind  in  diuKlenal  ulcer,  lia-niatc- 
inniis  in  marked  cxofiis  of  mcltena  points  towards  Gastric 
I'her,  whereas  the  ronverse  is  suj^^jestive  of  Dutidenal  Ulcer. 

(li)  The  piiin  of  Casiralgia  (including  the  gastralgia  of 
i'filorotic  dys/>ipiia)  is  not  so  sharply  localised,  and  is  more 
capricious  in  its  relation  to  the  time,  quality  and  quantity 
of  meals. 

(iii)  Biliary  Colic  may  very  closely  simulate  (lastric  or 
l)u(Hienal  I'Icer.  Jatmdice,  rigors  or  sweats,  attacks  of 
se\ere  paroxysmal  pain,  not  very  definitely  related  to  meals, 
and  not  relie\ed  by  repeated  vomiting,  these  would  be  p«)ints 
in  favour  <»f  biliary  colic. 

(iv)  Cirrhosis  of  the  Liver  may  give  rise  to  chronic 
dyspepsia  with  <H-casional  hwmatemesis  ;  but  there  is  rarely 
in\ich  pain  after  meals,  and  the  piitient's  facies,  the  pres«'nce 
of  dilatt  d  veins  on  the  abdominal  wall  and,  perhaps,  a  history 
of  alcoholism,  -liould  make  the  diagnosis  clear. 

(v)  Cariinoma  of  the  Stomach. — The  differential  diag- 
nitsis  between  simple  and  malignant  ulcer  is  often  \ery 
difhc\ilt.  Rapid  emaciation,  severe  anxmia  not  due  to 
hiematemesi>  or  mela;na,  absence  of  hydrm'hioric  acid  from 
the  gastric  contents,  .md  the  presence  of  a  palp^ible  tumour, 
are  the  diief  jxiints  in  favo\ir  of  carcinoma. 

Perforation  of  Peptic  Ulcer 

We  shall  « onsider  together  perforation  of  gastric,  d»io- 
denal  and  jejunal  uhers,  as  there  is  no  essential  difference 
between  tin  clinical  results  of  these  different  typt!s  of  per- 
foration. 

Past  History.-  In  tin-  great  majority  of  cases  there  is 
a  definite  pa>>t  history  of  dyspeptic  symptoms,  and  it  is 
chiefly  on  this  hi>tor>  that  we  have  to  rely  in  forming  an 
opinion  as  to  the  site  of  the  perforation,  though  there  are 
certain  symptoms  and  signs  after  perforation  which  may 
assist  us  in  this  connt  <  ti<»n  ;  to  these  we  shall  refer  later. 
Jn    many    cases    tliere    is    ;i    definite  exacerbation   of    the 
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prt*-exi»tinK  »\mpt<irns t»f  ulctT,  wliii  li  may  Jk-  so  severe  as  to 
obsM'ure  the  exact  time  of  onset  of  perforation.  In  quite  a 
small  proportion  (»f  eases,  probabh  less  than  10  per  <ent., 
no  previous  history  of  indigestion  r.in  be  obtained.  Some- 
times an  uUer  may  perforate  a<«  a  result  of  a  sudden  strain. 
CR.  lifting  a  heavy  weight,  or  as  the  result  of  .1  blow  on  tiie 
abdomen.  In  hospital  patients  ))ertoration  not  infrequentl\ 
follows  a  lieavv  meal,  in  which  rase  mechanical  distension 
of  the  stomacii  may  be  a  factor  in  bringing  alxiut  the  |)er- 
foration. 

The  symptoms  of  the  actu.il  perforation  ma\  be  (i) 
acute,  (ii)  sub-acute,  or  (iii)  chronic. 

(i)  Acute  Perforation  Here  a  large  are.i  oi  ynrx- 
toneum  is  suddenly  irritated  by  gastric  or  intestinal  »iii;. 
tents  which  liave  escajx'd  through  an  oiM>ning  which  may  be 
the  >ize  of  .1  three-penny  bit  or  even  larger. 

First  Slaf;e  (6  to  8  hours).  The  symptoms  .md  pliysi«a! 
signs  which  result  are  characteristic  and  generallv  unmis- 
takable. There  is  a  sudden  onset  of  ext  ruciating  abdominal 
(Klin  situated  at  first,  as  a  rule,  in  the  up|N-r  half  of  the 
abdomen,  but  very  rapidly  becoming  generalisetl.  Thi> 
sudden  and  often  dramatic  onset  of  alxlimiinal  agony  is 
one  of  the  most  striking  features  of  the  pieture  and  should 
always  arouse  suspicions  of  perforation.  As  we  have  s-iid, 
the  pre-perf(»rative  exacerbation  <if  symptoms  of  ulcer  ma\ 
occasionally  obscure  the  ons«'t  of  jierforation  ;  but  ver\ 
rarely  indeed  do  they  altogether  mask  it  ;  almost  invariablx 
the  piitient  can  describe  the  exact  moment  when  he  was 
attacked  by  anguish  compared  with  which  his  pre\iou> 
symptoms  were  trivial.  Though  the  piiin  b«*com«'s  generalised 
almost  immediately,  the  sufferer  is  usually  able  t<»  indicate, 
more  or  less  accurately,  the  site  of  |o(alis«-d  pain  at  tlie 
nuiment  of  perforation  ;  this  information  is  of  no  little 
value  in  localising  the  ulcer,  which  is  commonly  subjacent 
to  the  spot  thus  indicated. 

At  a  later  stage,  as  the  Huid  in  tin-  [Hrituncil  c.ivity 
gravitates   towards   the   pelvis,  the   pain   tcnd>  to  \x-  most 
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intense  below  the  level  of  the  umbilicus.     Sometimes  this 
localisation  of  pain  and  rigidity  to  the  lower  ab.lomen  is  so 
marked  that  attention  is  never  directed  to  the  epigastrium 
and  the  case  is  diagnosed  with  confidence  as  appendicitis.' 
or,  It  may  be,  as  ruptured  ectopic  gestation. 

We  have  already  laid  stress  on  the  customary  severity 
ol  the  pain,  and  we  would  still  further  emphasise  this  feature 
1  he  patient  is  afraid  to  move,  to  speak,  even  to  breathe  •  the 
slightest  touch  is  a  torment  for  him ;  moreover,  the  'pain 
IS  continuous  and  not  definitely  paroxysmal.  The  pain  of 
intestinal  obstruction,  or  of  biliary  colic,  may  be  very  intense 
during  the  bouts  of  violent  peristalsis  ;  but  in  the  intervals 
between  them  the  patient  is  comparatively  placid,  a  most 
important  differential  point. 

Initial  vomiting  is  inconstant,  being  present  in  less  than 
30  per  cent,  of  all  cases.     There  may  be  retching  or  a  little 
A-omiting    m    the    stage    of   shock    immediately    following 
perforation,  but  there  is  usually  no  more  till  general  peri- 
tomtis  has  set  in.     Shortly  after  the  onset,  the  characteristic 
phenomena  of  shock  are  generally  observed,  a  subnormal 
temperature  and  cold  moist  skin,  a  rapid  and  feeble  pulse 
and  an  anxious  facial  expression ;    the  "  Facies  Hippocra- 
tica      IS  not  seen  till  general  peritonitis  is  weU  marked 
though  many  text-books  describe  it  as  being  present  in  the 
e:irher  stages.     The  tongue  may  be  dry,  but  it  is  fairly  clean. 
Respirations  are  shallow,  rapid  (up  to  40  per  minute),  and 
jerky  ;  frequently  there  is  an  expiratory  "  grunt." 

The  characteristic  features  of  the  abdomen  are  its 
unyielding  rigidity  and  its  immobility ;  in  no  other  con- 
dition are  these  phenomena  so  striking.  Tlicre  may  be 
slight  abdominal  fulness,  but  in  the  early  stages  it  is  much 
more  common  to  find  a  flat,  or  even  a  retracted,  wall 
There  is  extreme  and  wide-spread  tenderness  to  the  most 
gentle  palpation,  and  in  most  cases  it  is  possible  to  detect  a 
spot  where  palpation  reveals  an  even  more  exquisite  tender- 
ness than  elsewhere,  suggesting  the  site  of  the  perforation. 
If  a  large  amount  of  fluid  has  been  poured  out  into  the 
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peritoneal  cavity,  eg.  if  perforation  luis  taken  place  shortly 
after  a  heavy  meal,  it  may  be  possible  to  detect  some  dulness 
in  the  Hanks,  but  in  most  cases  percussion  of  the  flanks 
reveals  nothing  abnormal  till  some  hours  after  perforation. 
Owing  to  the  extreme  muscular  rigidity,  a  fluid  thrill  can 
seldom  be  elicited.  Reduction  or  obliteration  of  the  liver 
dulness  can  usually  be  demonstrated. 

The  symptoms  and  physical  signs  recounted  above  are 
those  which  are  met  with  during  the  first  six  to  eight  hours 
subsequent  to  perforation,  and  on  these  a  definite  diagnosis 
can,  and  should,  be  made  in  most  cases.  To  recapitulate 
them,  a  sudden  onset  of  intense  and  diffuse  abdominal  pain, 
occurring  in  a  subject  with  a  pre\ious  history  of  indigestion, 
associated  with  a  motionless  and  rigid  abdominal  wall,  with 
shallow  and  painful  respiration,  with  a  normal  or  sub-normal 
temperature,  and  with,  perhaps,  some  acceleration  of  the 
pulse-rate  and  reduction  of  liver  dulness,  these  data  are 
sufficient  to  justify  a  confident  diagnosis,  and  in  their 
presence  it  is  unjustifiable  to  postpone  laparotomy  till 
confirmation  has  been  afforded  by  tlie  phenomena  of  the 
second  stage — that  of  peritonitis. 

Second  Stage. — The  sj'mptoms  of  shock  are  replaced  by 
those  of  peritonitis.  The  temperature  rises ;  the  pulse 
may  improve  in  tension  and  volume,  but  it  becomes  more 
rapid ;  usually  it  is  between  100  and  120,  but  as  peritonitis 
advances  it  may  be  140  or  uncountabK .  The  tongue 
becomes  foul,  and  vomiting  sets  in,  the  vomit  being  brown, 
black,  or  faeculent  in  the  final  stages.  Micturition  is  painful, 
and  there  is  usually  constipation.  The  abdominal  retraction 
gives  place  to  a  progressi\e  distension  ;  the  wall,  though 
universally  resistant,  has  not  that  unyielding  rigidity  which 
is  so  characteristic  of  the  first  stage.  Signs  of  ascites 
become  obvious,  and  in  most  cases  there  is  complete  oblitera- 
tion of  the  liver  dulness.  The  peritonitis  is  frequently  most 
intense  in  the  right  half  of  the  abdomen,  so  that  the  phj'sical 
signs  may  now  be  indistinguisliable  from  those  of  appendicular 
peritonitis. 
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It  IS  important  t..  remember  that  it  is  by  no  mean«. 
uncommon  to  hear  a  coarse  friction  rnb  in  one  or  other 
axilla  (most  frequenth-  on  the  right  side)  in  cases  of  per- 
forative peritonitis  ;  «e  have  sexerai  times  found  friction 
within  twelve  hours  of  a  perforation,  but  we  believe  it  to 
be  exceedingly  rare  within  rtve  hours.  With  this  rub  maN- 
be  associated  signs  of  massive  pulmonarv  collapse  at  one  or 
both  bases  (again,  most  cmmonlj-  on  the  right  side)  •  such 
cases  may  simulate  lobar  Pneumonia  {vide  Chapter  XVI  ) 

(11)   Sub-acute  Perforation.-If    the    contamination    of 
the  peritoneum  by  gastric  or  intestinal  contents  be  effected 
slowly,  the  onset  of  perforation  sympto.ns  is  correspondingly 
less   brusque    and   the   diagnosis   may-  become   exceedingh 
difficult.     This  slow  leakage  through  an  ulcer  mav  be  due 
to    (I)   a   minute   or   pin-hole   perforation  ;   or   (2)   partial 
dosure  of  a   arger  perforation  by  Ijmph.  or  hy  an  omental 
lag,  or   by  old  adhesions  around  the  ulcer ;   or  (3)  the  fact 
that  the  viscus  happens  to  be  more  or  less  empt\-  at  the 
moment  of  the  perforation  (hence  the  sub-acute  "perfora- 
tions are  more  common  with  duodenal  than  with  gastric 
Ulcers).     The  symptoms  of  a  sub-acute  differ  from  those 
of  an  acute  perforation  in  that  the  onset  is  not  nearix-  so 
abrupt  and  the  initial  symptoms  are  less  severe      The  nre- 
hmmary  stage  of  shock  described  above  may-  be  entirely 
absent,  and  the  physical  signs  are  less  diffuse  ;  "consequently 
diagnosis  IS  often  impossible  till  peritonitis  becomes  evident 
and  as  this  peritonitis  is  commonly  localised  to  the  right  half 
of  the  abdomen,  these  cases  are  frequently  mistaken  for 
appendicitis. 

(iii)  Chronic  Perforation  differs  from  a  sub-acute 
perforation  m  that  the  peritoneal  infection  is  localised  from 
hrst  to  last  by  old  or  recent  adhesions.  Recovery  may- 
ake  place  without  the  occurrence  of  suppuration,  but  more 
frequently  a  perigastric,  or  peri-duodenal,  abscess  results 
Such  abscesses  may  be  the  origin  of  sub-phrenic,  or  of 
per.nephnc.  suppuration  ;  if  undiagnosed  thev  may  "  track  " 
considerable  distances,   pointing  in   the  pehis  perhaps    or 
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even  in  the  neck  ;  they  may  rupture  into  the  general  peri- 
toneal cavity,  or  into  the  pleura  or  pericardium,  or  into 
some  other  portion  of  the  alimentary  canal  (most  commonly 
the  colon),  in  which  case  a  gmtro-colk  fistula  results.  A 
gastro-colic  fistula  would  be  recognised  by  the  -onstant 
occurrence  of  di;'.rrhcea  immediately  after  all  meals,  and  by 
the  presence  of  tmdigested  food  in  the  st<iols. 


DifTerential  Diagnosis 

{a)  Between  gastric  and  duodenal  perforations.— Thv  past 
history  (vide  page  257)  yields  the  most  useful  information, 
provided  that  the  patient  is  able  to  give  a  complete  account 
of  his  previous  symptoms.  The  site  of  pain  at  the  moment 
of  perforation,  and  an  area  of  ma.ximal  abdominal  tenderness 
subsequent  to  perforation,  sometimes  indicate  the  position 
of  the  ulcer  quite  accurately,  so  that  in  many  cases  one  can 
predict  that  the  perforation  will  be  found  at  the  cardiac, 
or  at  the  pyloric,  end  of  the  stomach.  In  the  absence  of 
a  definite  account  of  past  dyspeptic  symptoms,  and  if  the 
stage  of  peritonitis  has  set  in,  differential  diagnosis  is  im- 
possible. Duodenal  ulcer  is  more  likely  in  males  over  jo, 
gastric  ulcer  in  females  under  30  ;  peritonitis  which  is  most 
intense  on  the  right  side  of  the  abdomen  suggests  duodenal 
ulcer. 

(6)  From  Appendicitis. — As  a  rule  the  onset  is  not  so 
abrupt,  but  sometimes  gangrenous  appendicitis  may  set 
in  with  symptoms  indistinguishable  from  those  of  perfora- 
tion. A  past  history  of  attacks  of  abdominal  pain,  usuallv 
right-sided,  lasting  only  two  or  three  days  and  perhaps 
associated  with  fever,  would  point  to  appendicitis.  A  case 
of  "  appendix  dyspepsia  "  culminating  in  a  gangrenous 
appendicitis  of  acute  onset  would  almost  certainly  be 
diagnrsed  as  a  perforation.  In  gangrenous  appendicitis 
there  is,  in  all  but  the  most  toxic  cases,  some  degree 
of  pyrexia  from,  the  first,  whereas  pyrexia  is  usually 
delayed  in  perforation.     Sharp!)-  localised  tenderness  about 
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McBumey's  point  is  a  sign  of  some  value,  though  it  may 
be  found  in  perforative  peritonitis.  Obliteration  of  liver 
dulness  with  a  flat  abdomen  is  seldom,  if  ever,  observed  in 
appendicitis. 

(c)  From  Acute  Obstruction.— \imc\x\\.y  may  arise  (i) 
early,  in  cases  of  high  obstniction,  or  (ii)  late,  in  low  obstruc- 
tion, (i)  High  obstruction  ;  here  the  onset  of  severe,  diffuse, 
abdominal  pain  may  be  very  acute  ;  but  the  pain  is  definitely 
paroxysmal,  and  is  usually  associated  with  some  degree  (if 
^sible  peristalsis  and  with  early  abdominal  distension. 
Repeated  vomiting,  rapidly  becoming  feculent,  is  a  pro- 
mment  symptom  ;  in  the  early  stages  there  is  no  abdominal 
tenderness  or  rigidity  between  the  attacks  of  griping. 
(11)  In  the  consecutive  peritonitis  of  low  obstruction  there 
may  be  great  distension  with  diffuse  tenderness  and  rigidity, 
obliteration  of  liver  dulness,  signs  of  ascites,  and  cessation 
of  penstalsis.  Such  cases  are  often  mistaken  for  perfora- 
tion, and,  on  the  phjsical  signs,  the  only  certain  diagnosis 
IS  general  peritonitis  of  imdetermined  cause. 

{d)  From  Acute  Pancreatitis.— Many  cases  of  this  con- 
dition are  diagnosed  as  perforation.  The  initial  collapse 
IS  even  more  striking ;  vomiting  is  conspicuous,  and  there 
IS  sometimes  slight  c3anosis  of  the  skin  ;  the  symptoms 
tend  to  be  confined  to  the  upper  abdomen  longer  in  pan- 
creatitis than  in  perforation.  The  presence  of  glycosuria, 
or  c)f  a  palpable  pancreas,  would  be  strong  confirmatory 
evidence;  but  unfortunately  these  are  found  only  in  a 
small  proportion  of  cases. 

{e)  From  Mesenteric  Embolism  or  Thrombosis.— lierti 
there  is  usually  some  obvious  exciting  cause  for  the 
abdominal  disaster,  e.g.  mitral  stenosis,  infective  endocarditis, 
cirrhosis  of  the  liver,  or  thrombosis  elsewhere ;  hsematemesis 
and  melaena  are  common,  as  also  is  ascites. 

i/andg)  From  Pneumonia  and  Pericarditis  [vide  Chapter 

(h)  From  Ruptured  Ectopic  Pregnancy.— Yiere  the  acute 
onset,  with  early  prostration,  occurring  in  a  young  woman 
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who  may  liave  been  suffering  from  the  vomiting  of  preg- 
nancy, may  lead  to  errors.  A  history  of  menstrual  irre- 
gularity, the  early  appearance  of  pallor,  restlessness,  and  a 
soft  and  very  rapid  pulse,  are  important  signs. 

(»)  From  Lead  Colic. — There  may  be  excruciating  pain 
with  collapse,  and  extreme  abdominal  rigidity  and  retraction. 
But  the  pain  is  paro-xysmal  and  accompanied  by  peristaltic 
sounds,  and  the  abdomen  loses  some  of  its  tenderness  and 
rigidity  between  the  paroxysms.  It  is  of  course  a  fatal 
blunder  to  diagnose  lead  colic  merely  on  the  strength  of  a 
"  lead  line  "  in  the  gums  ;  painters  are  not  exempt  from 
ulcers. 

(j)  Gastralgia. — The  gastralgic  attacks  of  chlorotic  young 
women  may  simulate  perforation.  Dr.  Beddard  has 
reported  foui  such  cases  {Practitioner,  March,  1912)  ;  on 
two  of  these  patients  laparotomy  had  been  performed  twice, 
and  on  a  third  once  !  There  is  no  true  reflex  rigidity  and 
little,  if  any,  constitutional  disturbance. 

{k)  Perforative  Cholecystitis  may  verj'  closely  simulate 
Gastric  or  Duodenal  perforations.  A  past  history  pointing 
to  gall  stones,  the  presence  of  jaundice,  and  an  intact  liver 
dulness,  would  be  points  in  favour  of  cholecystitis. 

(/)  Other  conditions  which  have  been  mistaken  for  per- 
foration are — Acute  Gastrectasis  (page  275),  Dysmenorrhaa 
(page  434),  Gastric  Crises  (page  559),  and  Corrosive 
poisoning  (page  253). 

Treatment. — Laparotomy  should  be  performed  at  the 
earliest  possible  moment ;  it  is  a  worse  mistake  to  postpone 
operation  till  general  peritonitis  has  set  in  than  it  is  to  open 
a  normal  abdomen.  If  the  patient  is  seen  very  soon  after 
tlie  onset,  and  shock  is  very  great,  or  if  the  shock  of  a  journey 
t(j  a  hospital  or  nursing  home  has  been  added  to  that  of  the 
(jriginal  condition,  it  may  be  wise  to  wait  for  an  hour  or  so 
in  the  hope  of  an  improvement ;  meantime  a  hypodermic 
injection  of  morphia  should  be  given  (provided  that  the 
diagnosis  is  certain),  the  patient  should  be  surrounded  by 
hot-wiitcr   bottles,    and    the    extieinities   lightly   bandaged 
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With  cotton  wool.  In  any  caso  operation  should  not  bo 
postponed  for  more  tlum  two  or  three  hours  ;  if  there  is 
then  still  much  shock  the  operati.m  siiould  he  performed 
under  spinal  ana^thesia. 

As  to  the  site  of  the  incision,  if  clinical  evidence  points 
to  a  pyloric  or  duodenal  perforation,  one  siiould  go  throuKJi 
the  right  rectus  ;    if  to  a  cardiac  perforation,  through  the 
left  rectus.     When  there  is  no  definte  cNidence  as  to  the 
site    of   perforation,  a    paramedian   right    rectus    incision, 
extending  from  the  ensifc^nn  cartilage  to  the  umbilicus,  is 
tne  best,     \\hen  the  peritoneum   is  opened  the  diagnosis 
Hi]J  often  be  confirmed  by  the  audible  or  visible  escape  of 
Kas  ;  a  f«cal  odour  would  at  once  suggest  an  error  in  diagnosis 
and  direct  attention  to  the  appendix.     If  the  peritoneal 
aivity  is  flooded  with  exudate  and  gastric  contents,  some 
«>t  this  fluid  should  be  absorbed  bv  drv  gauze  pads  ;   but  at 
this  stage  no  attempt  should  be  made  at  a  peritoneal  toilet 
-TonJy  so  much  fluid  is  removed  as  will  facilitate  the  finding 
»»  the  perforation  which  is  the  surgeon  s  objective.     The 
vicinity  of  the  stomach  is  kept  as  drv  as  possible  bv  packing 
•t  off  with  abdominal  pads,  the  incision  is  widelv  retracted 
and  the  anterior  surface  of  the  stomach  is  examined  ;    if 
the  site  of  perforation  is  not  at  once  evident,  gentle  manipu- 
lation of  the  stomach  may  reveal  a  perforation  through 
Which  gas  and  fluid  are  bubbling.     If  examination  of  the 
pyloric  region  of  the  stomach  is  fruitless,  the  first  part  ..f 
the  duodenum  should  be  investigated  ;  finally,  attention  is 
directed  towards  the  cardiac  end,  with  the  help  of  a  head- 
light If  necessary.     If  no  perforation  can  be  found  on  the 
anterior  wall,  the  lesser  sac  must  be  explored  ;  to  do  this 
satisfactorily  it  is  necessary  to  turn  up  the  stomach,  colon 
and  great  omentum,  and  make  a  vertical  opening  in  the 
posterior  layer  of  the  transverse  meso-colon.     Fortunately 
this  IS  seldom  necessary,  as  the  bulk  of  perforations  whicli 
give  rise  to  diffuse   peritonitis  are  on   the  anterior  wall  • 
perforations  within  the  lesser  sac  usually  give  rise  to  i 
localised  perigastric  or  sub-phrenic  abscess  (cvV.- Chapter  IV  ) 
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Closure  of  the  Perforation. — We  maintain  tliat  the 
perfciration  should  he  dosed  as  soon  as  it  is  found,  the 
cleansing  of  the  peritoneum  being  attended  to  subse- 
quently. The  simplest  method  of  closure  is  to  invaginate 
the  p<«rforation  and  bury  it  with  interrupted  sero-muscular 
sutures.  If  there  is  unich  induration  around  the  ulcer, 
e.xcision  is  the  best  treatment,  unless  the  induration  is  so 
e.vtensive  that  e.xcision  is  inipraciicable  :  when  this  is  the  case 
the  perforation  may  be  closed  by  turning  up  a  flap  of 
omentum  and  suturing  this  over  the  opening. 

W'e  are  not  in  favour  of  immediate  gastro-enterostomy 
as  a  routine,  a  step  which  is  advocated  by  some  surgeons. 
This  procedure  adds  considerably  to  the  length  and  risks 
of  an  operation  which  is  already  sufficiently  formidable. 
At  the  same  time  we  believe  that  immediate  gastro-entero- 
stomy is  often  justifiable,  for  instance  in  the  case  of  a  per- 
foration close  to  the  pylorus,  or  in  the  duodenum,  with  but 
little  contamination  of  the  peritoneum  ;  but  the  anastomosis 
should  not  be  performed  till  after  closure  of  the  perforation 
and  cleansing  of  the  peritoneum,  and  then  only  if  the  general 
condition  of  the  patient  is  good. 

Multiple  perforations  are  present  occasionally,  hence 
one  should  make  it  a  rule  to  scrutinise  the  whole  of  the 
anterior  wall  of  the  stomach  even  if  a  i>erforation  has  already- 
been  seen  and  closed. 

Cleansing  the  Peritoneum. — When  there  is  but  little 
exudate,  it  can  be  removed  by  means  of  gauze  plugs  intro- 
duced through  the  original  incision  :  the  immediate  vicinity 
of  the  perforation  is  dealt  with  first,  and  then  plugs  are 
introduced  gently  in  directions  radiating  f-om  it,  with  par- 
ticular attention  to  the  renal  pouches  and  care  not  to 
disturb  imcontaminated  areas  of  peritoneum.  When  the 
exudate  is  abundant,  and  undigested  gastric  contents  are 
present,  irrigation  is  the  best  method  ;  a  small  supra-pubic 
incision  is  rapidly  made  over  a  finger  introduced  through 
the  original  incision,  and  a  large  drainage  tube  is  passed 
down   to  the   pelvic    floor ;     the  nozzle   of  the  irrigating 
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•Waratus  .s  introduced  into  the  upper  incision,  and  the 
peritoneal  cavity  is  flushed  r,.,t  with  h.rge  quantities  Z 
normal  salute  solution  at  a  temperature  o^'f  105=  F    tn 

a,mes  back  clear,  the  irrigating  nozzle  being  moved  from 

ttrs^iJfL''?^^*'''  •"^^^*'""-  Pa'rticular  uttT 
tion  shou  d  be  paid  to  the  spaces  between  stomach  and 
I.ver.  the  two  renal  pouches  and  the  pelvis.     If  an  i^atlon 

areheld  up  and  apart,  and  hot  saline  solution  is  poured  in 

iftTr thiTr'-   T  ^""**'^'"  <^"  ^"  ''  P'"*^)  -«  n-essar^ 
After  the  irrigation  ,s  completed,  no  attempt  should  be  made 

^>  mop  up  the  excess  of  fluid  ;  such  fluid  as  does  not  escape 

from  the  mcisions  when  the  retractors  are  removed  isquTcUv 

absorbed,  to  the  benefit  of  the  patient.  ^      ^ 

Drai„age.~U  general  peritonitis  has  set  in.  or  if  there 

gttrk'LTent''"'  contamination  of  the  peritoneum  by 
gastric  contents,  a  cigarette  drain,  passed  down  to  the 
pelvic  floor,  may  be  left  in  the  supra-pubic  incision-  t  e 
upper  incision  is  closed,  and  the  patient  is  at  on  e  pla    d 

whi^h  /h       7  '"'"  ^"^'  '^^"^''^  ^^  ^"  *he  efliciency  with 
which  the  perforation  has  been  closed,  a  similar  drain  may 
be  passed  down  to  this  region  through  the  upper  iicisTon 
but  m  most  cases  no  drainage  at  all  is  necessarv  and  bo  h^n' 
cisionscanbe  closed  when  the  peritoneum  has  Wn  clean'  " 

tain^ttr^rfr'-'^f:,^"^'^^^  P"^'*''^"  --*  ^ -^ 
tamed  strictly  for  several  days,  even  if  all  goes  well      Con 

tinuous  saline  irrigation  per  rectum  should  be  stir  ted 
unmed^ately  after  the  operation  and  continued  for  at  S 
twenty-four  hours.  On  the  second  day  equal  quant.t^el 
of  mUk  and  water  (in  half  ounce  doses  of  each)  ma  be 
given  by  the  mouth  ever,-  hour ;  on  the  third  dav  the  l,^ 
by  the  mouth  may  be  gradually  increased,  and  mince  and 
fish  may  be  allowed  at  the  end  of  a  week.  For  at  least  s^x 
weeks  aftr  the  operation,  the  patient  should  be  kept  ^^ 
rest  and  on  a  light  diet.  ^ 
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Prognosis. — The  uperation  mortality  in  ten  years  at 
St.  Thomas's  Hospital  was  39  per  cent.  (92  cases),  for 
Gastric,  and  53  percent.  (41  cases)  for  Duttdenal perforations. 
The  higher  mortality  for  Duodenal  perhirations  is  probably 
due  to  the  greater  difficulty  of  early  diagnosis,  so  that  early 
operation  is  not  common  ;  sub-acute  perforations  are  more 
frequent  in  duodenal  ulcer, and  peritonitis  is  sc  often  restricted 
to  the  right  side  that  many  cases  are  at  first  regarded  as 
appendicitis  and  operation  is  postponed.  There  has  been 
a  steady  improvement  in  the  results  of  ofx^rations  for  per- 
foratec  Gastric  Ulcer  ;  thus  in  kjoo  and  i</)i,  four  cases 
died  and  none  recovered  ;  in  1905,  four  cases  died  and 
eight  recovered ;  in  191 1  two  cases  died  and  eleven  recovered. 
There  is  no  analogous  improvement  in  the  statistics  of 
duodenal  operations  ;  in  1911  seven  cases  died  and  seven 
recovered. 


Jcuunal  Ulcer 

It  is  convenient  here  to  refer  to  this  troublesome  and 
often  dangerous  sequel  to  gastro-enterostom>'.  An  admir- 
able account  of  the  condition  is  given  by  Sir  B.  G.  A. 
Moynihan  in  the  Universal  Medical  Record,  January,  1912, 
to  which  we  are  indebted.  There  are  now  over  100  cases 
on  record.  The  ulcer  is  usually  very  close  to.  or  exactly 
on,  the  anastomotic  line  (46  out  of  58  cases).  In  52  out  of 
77  cases  the  anterior  operation  had  been  performed.  As  to 
the  interval  between  gastro-enterostom}*  and  the  appearance 
of  symptoms  of  jejunal  ulcer,  it  was  within  one  year  in  27, 
and  between  one  and  three  years  in  20,  out  of  66  cases. 
Many  of  these  jejunal  ulcers  perforate,  some  with  acute, 
others  with  sub-acute  sj-mptoms.  MojTiihan  refers  to  an 
interesting  case  described  by  Dr.  Norman  Porritt,  where 
two  perforations  occurred,  one  in  a  jejunal  and  one  in  an 
acute  gastric  ulcer,  six  days  after  an  operation  of  gastro- 
enterostomy for  pyloric  stenosis.  A  remarkable  case  of 
recurrent  perforations  has  been  published  by  Mr.  Battle 
{Lancet,    1906,    and    St.    TliouiasV    Hospital    Repuil»)  ,     a 
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wcin.in  .ipd  35  Ii.k.  ..  |H-rf.ir.itfcl  f,  'stric  iilrrr  sutiiri'd  in 
Manli.  i(;()j;  anttrior  Kastr<)-jt«jun<ist<.my  was  ptTformed 
m  April.  i«)<)4  ;  a  |M'rforated  jtjunal  ulcer  was  sutured  in 
May.  I<>(t5.  and  »inall\-  another  perforated  jejunal  ulcer  was 
excised  and  sutured  in  Man  li.  ifjo6  ! 


Hxmorrhaffc  from  Peptic  Ulcere 

We   believe   that   the   prognosis  of  gastric   or  duodenal 
ha;niorrhaKe  ..,  more  serious  than  is  usually  taught  ;    in  one 
standard    text-book,  for   instance,  we  find   the  statement, 
"  death    rarelj-   results   direc  tl\-    from    the    hemorrhage  *  ; 
death  from  lijemorrhage  occurred  in  no  less  than  17  cases 
at  St.  Thomas's  Hospital  during  the  years  i()0()  and  i()io. 
The  all-important  factor  in  the  prognosis,  and  therefon   in 
the  treatment,  of  this  condition  is  the  age  of  the  patient  ;  it 
IS  true  that  "  death  rarely  results  from  the  hamorrhagt  "  in 
the  case  of  young  people,  but  over  the  age  of  jo  this  is 
a  dangerous  and  often  fatal  complication.     Thus  the  average 
age  «)f  the  last  J2  fatal  cases  of  hemorrhage  at  St.  Thomas's 
Hospital  was  418  ;  of  these  32  cases,  only  three  were  aged 
less  than  30,  18  were  aged  more  than  40,  and  nine  more 
than  50.     The  explanation  of  these  striking  figures  is  surely 
to  be  found  in  (i)  the  condition  of  the  arteries  and  (2)  the 
chronicity  of  the  tilcer  ;   in  elderly  people  the  eroded  vessel 
is  more  likely  to  be  sclerotic  and  embedded  in  the  indurated 
tissue  of  a  chronic  jilcer.  both  factors  tending  to  keep  the 
lumen  of  the  eroded  vessel  patent. 

Treatment.— In  all  cases  of  severe  haematemesis,  morphia 
should  be  administered  hypodermically  at  (mce.  and  the 
patient  should  be  kept  well  under  its  influence  until  there 
is  definite  evidence  that  the  haemorrhage  has  ceased.  >\. 
food  should  be  given  b\-  the  mouth;  half  to  three-quarters 
of  a  pint  ot  normal  saline  solution  should  be  administered 
per  rectum  every  four  hours  and.  if  necessary,  thirst  may  be 
further  relieved  bj-  rinsing  out  the  mouth  from  time  to  time 
witli    cold    water    through    a    Higginson's    syringe.     The 
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abdomen  should  be  prDtectod  from  the  weight  <it  the  ImhI- 
ciothes  by  means  of  a  cradk>  ;  an  ice-bag  sus|M'n(led  from 
this  cradle  so  as  to  be  light  contact  with  the  epigastrium 
jTobably  assists  in  arresting  peristalsis  in  this  part  of  the 
abdomen.  We  prefer  to  administer  no  food  by  the  mouth 
until  at  least  48  hours  after  the  himorrluige  has  apparently 
ceased,  when  equal  parts  of  milk  and  water  may  be  ad- 
ministered half-hourly  in  half-ounce  doses  ;  this  amount 
of  fluid  by  the  mouth  may  be  doubled  on  the  fourth  day, 
the  rectal  saline  injections  being  continueil  as  before  ; 
on  the  fifth  day  jelly,  blanc-mange,  and  bri-ad  and  milk 
may  be  allowed,  and  on  the  sixth  day  pounded  lish  and  mince. 
On  the  least  sign  of  any  recurrence  of  the  luemorrhage,  food 
by  the  mouth  should  be  stopped  and.  when  it  is  begun 
again,  it  should  be  increased  wMth  greater  caution.  We  are 
convinced  that  it  is  a  mistake  to  "  push  "  mouth-feeding 
more  rapidly  than  we  have  indicated  ;  we  have  repeatedl\- 
seen  recurrence  of  haemorrhage  in  cases  treated  by  the 
Lenharz  method,  where  raw  eggs,  milk  and  sugar  are  given 
in  rapidly  increasing  quantities,  starting  immediately 
after  a  haematemesis.  If  at  any  time  there  is  evidence  of 
acidosis— r.^.  acetonuria,  or  an  odour  of  acetone  in  the 
breath,  a  5  per  cent,  solution  of  glucose  .diould  be  substituted 
for  the  saline  given  per  rectum.  Unnecessary  simulation. 
e.g.  by  digitalin,  brandy,  or  intravenous  saline  infusions, 
should  be  avoided,  as  it  only  tends  to  aggravate  the  hemorr- 
hage. "  Hasmostatics,"  such  as  adrenalin  or  ferric  per- 
chloride,  given  by  the  mouth  are  useless. 

Surgical  Treatment  need  rarely  be  considered  in  the 
case  of  patients  aged  less  than  30  ;  as  has  been  pointed 
out,  most  of  these  patients  recover  under  such  medical 
treatment  as  is  outlined  above.  In  the  case  of  elderly 
people,  however,  the  question  of  operation  should  be 
seriously  considered,  and  it  is  one  of  the  most  difficult 
problems  with  which  a  medical  man  is  ever  confronted  ;  he 
has  to  strike  the  mean  between  operating  too  early  (and 
consequently  perhaps  unnecess.irily)  ,ind  np-rating  too  late, 
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so  that  an  operation  which  might  otherwise  have  been 
successful  kills  the  patient  by  shock.  Unfortunately  it  is 
impossible  to  lay  down  any  hard  and  fast  rules  to  assist 
him  in  this  quandary ;  we  can  only  suggest  that  in  any 
case  medical  treatment  on  the  lines  previously  indicated 
should  be  tried  for  at  least  24  hours  ;  if  after  this  period 
there  is  no  evidence  that  the  haemorrhage  has  ceased,  opera- 
tion should  be  advised.  Recurring  haemorrhages,  whether 
by  the  mouth  or  by  the  bowel,  accompanied  by  a  gradual 
but  steady  deterioration  in  the  patient's  general  condition, 
are  also  an  indication  for  surgery.  The  older  the  patient 
and  the  thicker  his  arteries,  the  sooner  should  surgical 
treatment  be  considered. 

Operation. — Before  operation  the  patient's  extremities 
should  be  warmly  wrapped  up,  and  throughout  it  there 
should  be  as  little  exposure  of  the  trunk  as  is  possible ;  the 
temperature  of  the  room  should  be  kept  at  about 
75°  F.  The  abdomen  should  be  o|  ned  as  rapidly  as 
possible  by  a  paramedian  incision  through  the  right  rectus 
sheath,  preferably  under  spinal  or  venous  anaesthesia. 
The  exterior  of  the  stomach  and  duodenum  should  first  be 
examined  by  inspection  and  palpation  for  the  opacity  or 
induration  at  the  base  of  an  ulcer ;  if  this  be  found,  the 
ulcer  should  be  excised,  or,  if  the  patient's  condition  is 
desperate,  infolded.  If  the  ulcer  is  in  the  duodenum,  and 
the  patient's  condition  is  sufficiently  good,  gastro-entero- 
stomy  should  also  be  performed.  If  the  external  exami- 
nation is  negative,  the  interior  of  the  stomach  should  be 
investigated  through  a  free  incision,  three  or  four  inches  in 
length,  in  its  anterior  wall ;  the  edges  of  this  incision  are 
held  up  by  forceps  and  the  gastric  contents  are  rapidly 
removed  with  the  help  of  gauze  plugs.  Through  this 
opening  the  whole  of  the  gastric  mucosa  can  be  examined  ; 
if  necessar\',  the  posterior  wall  can  be  everted  through  the 
opening  by  means  of  the  hand  introduced  into  the  lesser 
sac  through  an  opening  in  the  gastro-colic  omentum.  If 
an  ulcer  is  found  on  the  anterior  wall  it  sliould  be  excised. 
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If,  as  is  often  the  case,  the  ulcer  be  on  the  posterior  wall 
adherent  to  the  pancreas,  it  may  be  possible  to  tie  the 
bleeding  point ;  in  any  case  the  tissues  in  its  vicinity  should 
be  under-run  deeply  with  stout  catgut.  When  the  ulcer 
is  close  to  the  greater  curve  and  the  circumjacent  induration 
is  so  great  that  excision  or  infolding  is  not  possible,  the 
haemorrhage  may  be  arrested  by  ligature  of  the  coronary  or 
gastro-epiploic  artery. 

If  no  ulcer  can  be  seen  in  'le  stomach,  a  finger  should  be 
introduced  through  the  pylorus  in  order  to  investigate  the 
condition  of  this  region. 

In  some  cases,  after  the  bleeding  point  has  been  dealt 
with,  gastro-enterostomy  may  be  performed  if  the  patient's 
condition  warrants  it,  but  we  maintain  that  treatment  of  the 
bleeding  point  is  the  real  object  of  the  operation.  Gastro- 
enterostomy, per  se,  is  often  lauded  as  a  cure  for  haema- 
temesis ;  it  is  of  course  sound  treatment  for  duodenal  haemor- 
rhage, though  even  here  we  believe  that  local  treatment  should 
be  attempted  also  where  possible.  But  gastro-enterostomy 
performed  with  the  object  of  stopping  gastric  haemorrhage, 
we  believe  to  be  a  perfectly  futile  operation.  It  is  true 
that  haemorrhage  has  been  known  to  cease  after  this  operation 
alone,  we  have  seen  this  ourselves  more  than  once  ;  but  we 
believe  that  this  result  can  be  explained  as  an  effect  of  the 
shock  attending  the  operation,  which  lowers  the  blood 
pressure  and  therefore  favours  clotting  in  the  eroded  vessel  ; 
but  surely  this  is  a  very  clumsy  and  dangerous  way  of  bringing 
about  haemostasis. 


Dilatation  of  the  Stomach  (Gastrectasis ) 

Acute  Dilatation  of  the  stomach  is  probably  much  more 
common  than  the  number  of  published  cases  would  indicate. 
It  is  an  extremely  serious  condition  if  not  recognised  early 
and  treated  promptly  and  energetically ;  unfortunately  in 
many  cases  the  diagnosis  is  made  in  the  pasi  mortem  room. 
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For  instance,  out  of  one  series  of  60  cases  only  13  were 
diagnosed  during  life. 

Etiology. — It  occurs  in  all  sorts  of  conditions  ;  chief 
among  them  are  (i)  Debilitating  conditions,  such  as  severe 
anaemias,  cachexias,  toxaemias,  heart  disease,  rickets, 
(ii)  Febrile  conditions,  such  as  pneumonia,  typhoid  fever, 
miliary  tuberculosis,  (iii)  Trauma,  injuries  to  the  head  or 
spine  ;  blows  on  the  abdomen.  (iv)  Previous  disease  of 
the  stomach,  such  as  chronic  dilatation,  or  ulcer  (simple  or 
malignant),  (v)  Surgical  operations  either  on  the  abdomen 
or  even  on  the  extremities,  (vi)  Diseases  of  the  nervous 
system,  such  as  apoplexy  or  myelitis,  (vii)  Gross  over- 
feeding or  over-drinking. 

Pathology. — The  dilatation  is  usually  t-normous,  so 
that  when  the  abdominal  wall  is  incised  nothing  but  stomach 
is  visible  ;  yet  when  the  contents  are  removed  during  life 
there  may  be  a  rapid  return  to  a  more  or  less  normal  size. 
In  many  of  the  recorded  cases,  the  dilatation  involved  also 
the  first  half  of  the  duodenum,  and  in  a  few  instances  the 
jejunum  was  similarly  affected  to  a  greater  or  less  extent  ; 
but  in  some  cases  the  stomach  alone  was  dilated.  As  for 
the  mechanism  of  this  sudden  gastric  enlargement,  the 
theory  of  pyloric  spasm  is  untenable,  seeing  that  (i)  in  many 
cases  the  duodenum  is  similarly  dilated,  and  (ii)  the  vomit 
frequently  contains  bile.  Constriction  of  that  part  of  the 
duodenum  which  lies  upon  the  bodies  of  the  vertebrae, 
either  by  traction  of  the  root  of  the  mesentery,  or  by  the 
weight  of  the  superjacent  stomach  itself,  may  play  a  part 
in  maintaining  or  increasing  a  dilatation  once  this  has  been 
initiated  ;  duodenal  constriction  at  this  site  has  been  demon- 
strated on  numerous  occasions.*  It  seems  extremely 
improbable,  however,  that  duodenal  obstruction  can  play 
any  but  a  secondary  part ;  it  is  certainly  not  invariably 
present  for,  as  has  been  already  stated,  the  dilatation  may 
involve  the  jejunum  ;  moreover  some  cases  of  acute  dilata- 
tion are  associated  with  profuse  diarrhoea.     The  primary 

*   Vide,  Box  and  Wallace,  Lunccl,  Jul>,  lyii,  p.  214. 
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factor  must  surely  be  a  sudden  gastric  paralysis  and  atony 
(exactly  comparable  to  the  condition  of  acute  paralytic 
ileus  described  in  Chapter  V.),  accompanied  by  a  copious 
"  paralytic  "  secretion  from  the  mucosa. 

Symptoms. — The  onset  is  usually-  acute,  and  is  charac- 
terised by  epigastric  pain  and  collapse  ;  vomiting  is  incon- 
stant and,  when  present,  occurs  only  in  the  early  stages. 
There  is  often  anuria  and  constipation  ;  but  in  exceptional 
cases  copious  diarrhcea  may  occur. 

Physical  Signs. — There  is  progressive  abdominal  dis- 
tension from  above  downwards  ;  as  the  stomach  contains 
gas  as  well  as  fluid,  the  note  over  it  is  usually  resonant  or 
tympanitic  when  the  patient  is  recumbent.  A  pronounced 
succussion  splash  can  always  be  obtained,  and  on  this,  and 
on  the  result  of  passing  an  oesophageal  tube,  the  diagnosis 
depends.  * 

Differential  Diagnosis. — Either  peritonitis  or  intes- 
tinal obstruction  may  be  diagnosed.  We  mistook  the 
condition  for  peritonitis  in  one  case  ;  a  man  aged  36  had  a 
thoracoplasty  performed  with  the  object  of  closing  a  pneu- 
mothorax, and  during  the  course  of  the  operation  numerous 
sutures  were  passed  through  the  diaphragm  ;  the  day  after 
the  operation  he  vomited  and  his  epigastrium  became 
painful,  tender  and  rigid ;  death  took  place  on  the  fourth 
day,  the  diagnosis  being  peritonitis  secondary  to  infection 
through  the  diaphragm.  At  the  autopsy  only  a  prodigious 
stomach  was  found. 

Treatment. — As  soon  as  the  condition  is  recognised, 
the  fo(jt  of  the  bed  should  be  elevated  and  an  oesophageal 
tube  passed  ;  if  the  pelvis  is  not  raised,  syphonage  is  likely 
to  be  ineffectual.  After  the  gastric  contents  have  been 
evacuated,  l;ivage  should  be  performed,  only  small  quantities 
of  water  being  introduced  at  a  time.  The  patient  should 
then  be  instructed  to  lie  on  the  right  side  or  on  his  face,  the 
loot  of  the  bed  being  kept  well  elevated ;  the  genupectoral 
position  advocated  by  many  writers  is  usually  inadmissible 
on  account  of  the  patient's  collapsed  condition.     A  careful 
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watch  must  be  kept  on  the  condition  of  the  stomach  subse- 
quently, as  it  is  hkely  to  dilate  again  with  great  rapidity ; 
if  this  occurs,  syphonage  must  be  repeated  as  often  as  neces- 
sary. Eserine  sahcylate,  four  doses  of  gr.  i-4oth  at  half- 
hourly  intervals,  or  Pitui  r"  Extract— three  doses  of  x  c.c. 
hourly— should  be  admiK:si.red  hypodermically,  and  all 
food  by  the  mouth  should  be  stopped.  Surgical  treatment, 
e.g.  by  gastro-enterostomy,  has  been  advisgd  for  this  con- 
dition, but  we  are  entirely  opposed  to  anything  of  the  sort. 
The  Prognosis  is  always  serious  even  when  early  and 
efficient  treatment  is  adopted. 


CHAPTER  VII 

THE  LARGE  AND  SMALL  INTESTINE 

We  consider  elsewhere  the  following  intestinal  lesions  : — 
in  Chapter  v.,  simple  stricture  (including  Congenital  Stenosis 
or  Occlusion),  Mcjckel's  Diverticulum,  Carcinoma,  Volvulus 
Strangulations,  Stercoral  Ulceration  and  Paralytic  Ulcers  ; 
in  Chapter  XIII.,  Thrombosis,  Embolism,  Henoch's  Purpura 
and  Angio-neurotic  Oidema  ;  and  in  Chapter  VI.  ;  Jejunal 
Ulcer.  vVith  those  intestinal  diseases  which  do  not  give 
rise  to  "  acute  abdominal  symptoms,"  we  are  not  at  present 
concerned,  but  there  remain  certain  conditions  which  it 
will  be  convenient  to  group  together  in  this  chapter. 


Intestinal  Diverticula 

When  all  the  intestinal  coats  are  involved  in  a  diverti- 
culum, it  is  classified  as  "  congenital  "  or  "  true,"  and  of 
this  class  Meckel's  Diverticulum  (of  which  a  description  is 
given  in  Chapter  V.),  is  an  important  example  ;  when  the 
diverticulum  is  formed  by  a  hernia-like  protrusion  of  the 
mucosa  through  the  muscular  coats,  it  is  classified  as 
"  acquired  "  or  "  false."  Diverticula  may  be  found  any- 
where between  the  pylorus  and  the  anus,  but  the  pelvic 
colon  is  the  favourite  site.  It  seems  probable  that  these 
intestinal  pouches  give  rise  to  no  abnormal  sj-mptoms  unless 
they  have  undergone  secondary  changes  ;  these  secondary 
changes  are  classified  by  Hartwell  &  Cecil  (•\merican  Journal 
of  Medical  Sciences,  1910)  as  follows  : — 

(i)  Acute  diverticulitis,  with  or  without  peritonitis. 

(2)  Perforation. 
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or  chronic  diverticulitis,  without  marked 


(3)  Sub-acute 
changes. 

(4)  Chronic  diverticuhtis  with  great  induration  of  diverti- 
culum, mtestmal  wall  and  mesentery. 

(5)  Carcinoma. 

(6)  Post-inflammatory  adhesions,  leading  perhaps  to  in- 
testmal  obstruction. 

Diagnosis.— The  condition  is  seldom  recognised,  though 
It  might  be  suspected  in  the  case  of  an  elderly  subject  with 
a  history  of  repeated  sub-acute  attacks  of  pain  in  the  left 
lower  quadrant  of  the  abdomen,  of  chronic  constipation,  with 
occasional  attacks  of  diarrhoea,  no  blood  being  passed  in  the 
stooJs  without  any  marked  cachexia  or  loss  of  weight,  and 
with  definite  thickening  of  the  lower  bowel.  Many  cases 
are  diagnosed  as  carcinoma,  and  the  true  nature  of  the 
disease  IS  revealed  only  by  a  microscopic  examination  of  the 
resected  bou-el.  Perforation  of  a  diverticulum  may  give 
rise  to  a  local  or  to  diffuse  peritonitis  ;  perforation  into  the 
Dialer  is  also  common,  a  vesico-colic  fistula  resulting. 

Treatment.— Laparotomy  is  necessary  if  symptoms  of 

Ts  brr  "^  "'  '^^*'"'*^""  ^''  P^^^^"*-  I*  '^  ^^'"etimes 
possible  to  close  a  perforation  by  invagination  and  suture, 
but  uhere  much  induration  is  present  around  the  bowel 
resection  of  the  affected  segment  is  advisable;  should 
peritonitis  be  present,  this  resection  must  be  postponed  and 
a  primary  colostomy  performed. 

Acute  Enteritis  and  Colitis 

We  believe  that  no  useful  purpose  is  served  by  multiplying 
he  nomenclature  of  inflammatory  infections  of  the  intestinal 
tract,  c^g.  by  describing  as  separate  diseases  such  conditions 
a^  duodenitis,  jejunitis,  or  sigmoiditis.  Even  the  distinction 
between  enteritis  and  colitis  is  not  always,  clinically,  an  easy 
one  to  make  ;  though  in  certain  cases  the  brunt  of  the 
disease  inay  fall  on  the  colon,  and  in  others  on  the  small 
bowel,  yet  it  is  probablt-  lliat,  as  a  rule,  the  whole  of  the 
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intestine  suffers  to  a  varying  degree,  and,  it  may  be  added, 
in  not  a  few  cases  the  stomach  is  also  involved,  the  condition 
being  then  a  gastro-entero-colitis. 

iltiology. — In  most  cases  abnormal  bacterial  activity 
within  the  intestine  is  the  disturbing  factor  ;  this  may  be 
due  either  to  the  ingestion  of  virulent  bacteria,  or  to  a 
diminished  resistance  on  the  part  of  the  individual.  The 
occasional  occurrence  of  a  chemical  enteritis  cannot  be  denied, 
but  it  is  certainly  rare  as  contrasted  with  the  bacterial 
variety  ;  even  in  the  gastro-enteritis  due  to  irritant  poisons, 
bacterial  action  comes  into  play  as  soon  as  the  mucosa  has 
been  damaged,  and  there  is  a  growing  tendency  to  regard  all 
instances  of  so-called  "  ptomaine  poisoning  "  as  due  to 
bacterial  infection  rather  than  to  the  irritant  action  of  pro- 
ducts of  putrefaction. 

The  diarrhceas  jf  infants  are  usually  due  to  infected 
milk  ;  in  the  case  v)f  adults,  tinned  meats  are  often  at  fault, 
and  it  must  be  remembered  that  a  sample  of  meat  may  be 
virulently  infected  with,  say,  B.  Gartner,  and  yet  exhibit 
no  sign  of  putrefaction.  The  normal  degree  of  immunity 
to  intestinal  bacteria  may  be  lowered  by  such  conditions  as 
a  chill,  a  specific  fever,  passive  venous  congestion  of  the 
bowel,  peritonitis,  renal  disease,  or  any  cachectic  state. 

The  Bacteriology  of  entero-colitis  is  complicated  by 
the  fact  that  in  any  given  case  an  immense  variety  of  bacteria 
may  be  cultivated  from  the  stools,  so  that  it  is  difficult  to 
be  certain  which  one  is  responsible  for  the  catarrh  ;  the 
serum  agglutination  reaction  is  sometimes  of  assistance  here. 
The  disease  may  be  due  to  the  introduction  of  new  and 
virulent  varieties  of  bacteria  into  the  intestines  (as  in  the 
case  of  food-poisoning)  or  to  some  process  whereby  the 
normal  intestinal  flora  become  pathogenic,  as  in  the 
diarrhoea  following  a  chill.  Shortly,  the  organisms  usually 
responsible  belong  to  that  vast  family  of  bacilli  which  ranges 
from  the  Colon  bacillus  to  the  Typhoid  bacillus  and  includes 
such  intermediates  as  B.  Gartner,  B.  Paratyphosus,  B. 
Shiga-Kruse,  B.  Flexner-Strong  ;   less  commonly  are  found 
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B.   enteritidis  sporogenes,  B.  pyocyaneus,  Staphylococcus 
aureus  and  Streptococci. 

Morbid  Anatomy.— Macroscopically  there  may  be  little 
evident  change;  there  may  be  intense  injection  of  the 
musoca,  or  even  multiple  erosions,  but  in  other  cases  slight 
foUicular  sweUing  and  rednes?  may  be  the  only  abnormality. 
Occasionally  a  croupous  enteritis  is  seen,  represented  by 
patches  of  superficial  necrosis  of  the  mucosa,  leading  to  the 
formation  of  a  membrane  ;  this  is  usually  found  in  secondary 
or  terminal  entero-colitis.  As  a  rule  the  intestinal  mucoss 
of  infants  who  have  died  of  epidemic  enteritis  are  almost 
normal  in  appearance.  There  may  be  profuse  haemorrhage 
from  the  bowel  without  any  gross  breach  of  the  mucous 
membrane.  In  the  acute  colitis  of  adults  examination  by 
the  sigmoidoscope  or  proctoscope  often  reveals  a  vividly 
injected  and  velvety  mucous  membrane,  which  bleeds  on 
the  slightest  touch. 

Clinical  Course.- (i)  In  Adults,  the  onset  is  usually 
abrupt  and  associated  with  vomiting  as  well  as  with  colickj- 
abdominal  pain  and  diarrhoea  ;  there  is  often  a  little  pyrexia, 
which  rarely  exceeds  ioi°  F.  When  the  jejunum  is  chiefly 
affected  there  may  be  little  or  no  diarrhoea  ;  the  lower  down 
in  the  intestine  the  affection,  the  more  severe  is  the  diarrhoea, 
and  the  more  intense  the  pam  on  defaecation  and  tenesmus 
afterwards ;  moreover  the  griping  pains  are  located  in  the 
umbilical  region  in  small  bowel  disease,  below  this  level  in 
large  bowel  disease.  The  tongue  is  usually  moist  and  furred, 
and  if  the  large  intestine  is  affected  there  may  be  definite 
colonic  tenderness,  but  otherwise  physical  examination  is 
negative.  The  stools  are  watery  and  very  offensive  ;  ihey 
frequently  contain  numerous  flakes  of  mucous  and  sometimes 
also  blood.  In  the  course  of  two  or  three  days,  in  an  uncom- 
plicated case,  the  acute  symptomr,  gradually  subside,  but  a 
chronic  painless  diarrhoea  may  persist  subsequently  for  some 
days  ;  in  other  cases  the  diarrhcea  gives  place  to  an  obstinate 
constipation. 

The  Diagnosis  is  usually  easy  ;  tuberculous  or  malignant 
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disease  must  be  excluded  ;  in  the  presence  of  symptoms  of  a 
very  acute  colitis,  such  as  incessant  purging  with  much  pain 
and  tenesmus,  and  with  the  passage  of  bloody  stools,  ulcera- 
tive colitis  may  be  suspected. 

Treatment.— The  patient  must  be  kept  in  bed  till  all 
acute  symptoms  have  gone  ;  no  food  should  be  allowed  by 
the  mouth  for  twelve  to  twenty-four  hours,  but  he  should 
be  encouraged  to  drink  lemonade  or  barley-water.  An 
aperient  should  be  administered  at  once ;  half  an  ounce  of 
castor  oil  with  seven  minims  of  laudanum  is  the  best,  but 
if  there  is  much  vomiting,  calomel  in  quarter-grain  doses 
half-hourly  to  four  doses  may  be  substituted.  Pain  may  be 
treated  by  hot  fomentations  to  the  abdomen,  and  collapse 
by  half-ounce  doses  of  brandy  at  frequent  intervals,  or,  if 
necessary,  by  saline  solution  subcutaneously.  On'-o  the 
aperient  has  had  time  to  act,  but  not  before,  efforts  may  be 
made  to  stop  the  diarrhoea  by  giving  an  ounce  of  Mist. 
Cretae  with  10  minims  of  laudanum,  or  30  grains  of  Pulv. 
Cretae  Aromaticus  cum  Opio  everj-  two  hours ;  another 
effective  remedy  is  the  starch  and  opium  enema  (Laudanum 
20  minims,  Mucilage  of  Starch  2  oimces).  After  the  first 
twelve  hours  cautious  feeding  may  be  tried,  first  with  cold 
milk  and  soda,  later  with  tepid  arrowroot  to  which  a  glass 
of  port  has  been  added. 

(ii)  In  Children. — There  is  no  essential  difference 
between  the  conditions  usually  described  separately  under 
such  headings  as  "  Dyspeptic  Diarrhoea,"  "  Acute  Infectious 
Enteritis,"  and  "Epidemic,"  "Choleraic."  or  "Summer 
Diarrhoea  "  ;  they  are  simply  different  grades  of  one  and 
the  same  condition,  namely,  infective  gastro-entero-colitis. 
As  to  predisposing  conditions,  any  cause  which  lowers  the 
child's  resistance  to  infection  predisposes  it  to  this  disease  ; 
common  examples  are  rickets  or  teething,  and  there  is  no 
doubt  that  a  sudden  change  of  temperature,  in  either  direc- 
tion, may  be  responsible  for  an  attack.  The  infection  is 
nearly  always  due  to  tainted  milk,  the  disease  being  rarely 
seen,  at  any  rate  in  a  serious  form,  in  sucklings.     Insanitary 
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houses,  hot  and  dusty  weather,  and  a  prevalence  of  flies,  all 
tend  towards  the  contamination  of  milk,  and  thus  towards 
epidemics  of  entero-colitis.  Most  cases  occur  within  the 
li:-st  two  years  of  life. 

The  Symptoms  may  vary  from  a  slight  attack  of  diarrhcea 
with  little  constitutional  disturbance,  to  an  illness  which  may 
end  fatally  within  twelve  hours.     As  a  rule  the  onset  is 
sudden,    with    abdominal    pain,    vomiting,    diarrhoea    and 
fever;    but  sometimes  the  onset  is  insidious,  and  a  mild 
attack  of  diarrhoea  gradually  merges  into  a  more  grave 
condition.      Both  vomiting  and  diarrhoea  are  frequent  or 
even  incessant,  and  in  consequence  of  the  rapid  loss  of  fluid, 
the  tissues  shrink  with  amazing  rapidity,  so  that  within 
twenty-four  hours  a  previously  plump  baby  may  resemble 
the  victim  of  a  famine  ;  the  skin  feels  dry  and  inelastic,  the 
abdomen  becomes  flat  or  even  carinated,  and  the  fontanelles 
are  depressed,  whilst  the  face  acquires  a  curiously  senile 
aspect.     There  is  often  high  pyrexia,  sometimes  amounting 
to  io8°  F.  or  more,  shortly  before  death  ;  but  a  sub-normal 
temperature  is  not  uncommon  ;   the  pulse  is  soft  and  rapid. 
Convulsions  are  often  seen  at  the  onset,  and  they  may  be 
repeated  later  on  ;  in  fatal  cases  the  child  sinks  into  a  coma 
which,  taken  in  conjunction  with  the  wasting  and  the  cari- 
nated abdomen,  may  suggest  meningitis.     The  stools  are 
generally  green,   slimy,   and  offensive,   but   they  may  be 
watery  and  even  resemble  the  stools    of  cholera  ;    (iften 
blood  may  be  passed  in  considerable  amounts.     Little  or  no 
urine  is  passed. 

As  a  rule  the  child's  fate  is  decided  one  way  or  the  other 
within  three  or  four  days  ;  some  cases  die  of  toxaemia 
within  twenty-four  hours,  others  of  toxiemia  or  exhaustion 
at  the  end  of  three  or  four  days,  and  yet  others  drag  on  for 
a  week  or  more,  succumbing  perhaps  eventually  to  a  terminal 
broncho-pneumonia. 

Diagnosis. — The  only  difficulty  is  when  an  acute  onset 
is  attended  by  much  pain  and  the  passage  of  blood  per 
rectum ,    liere  a  careful    bimanual  examination    must    be 
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made  under  an  anasthetic  in  order  tu  exclude  intus- 
susception. 

Treatment.— The  mildest  attack  of  diarrluta  occurring 
in  a  young  child  should  be  treated  seriously  bv  rest  in  bed, 
dieting  and  protection  from  chill.  If  ac\ite  symptoms  arise, 
the  stomach  should  be  washed  out  and  a  purge  administered 
— calomel  and  Dover's  powder  may  be  given  in  doses  of 
l-grain  of  each  every  three  hours  to  a  one  year  old  infant. 
The  food  should  be  restricted  to  albumen  water.  The  cohm 
should  be  irrigated  with  tepid  saline  .solution,  introduced 
slowly  through  a  soft  rubber  catheter  passed  hi;;'-,  up  ;  this 
may  be  done  once  or  twice  a  day. 

The  loss  of  fluid  from  the  tissues  must  be  made  good  by 
solution  run  slowly  into  the  axilla; ;  either  normal  saline 
soluticm,  or  a  5  per  cent,  solutirm  of  dextrose,  may  be  u>^ed  ; 
recently  good  results  have  been  obtained  b\-  the  us"  of 
hypertonic  saline  solution  (2  drachms  ^o  the  pint).  Hyper- 
pyrexia must  be  reduced  by  spongii  id,  conversely,  the 
sub-normal  temperature  of  collapse  1  o  be  combated  by 
warmth,  supplied  for  choice  by  means  of  an  electrically 
heated  cradle.  Camphor  is  the  best  cardiac  stimulant 
(2  minims  of  a  10  per  cent,  solution  in  olive  oil  hypnder- 
mically  every  two  hours).  Should  the  acute  sympioms 
subside,  but  the  diarrhiea  persist,  an  astringent  mixture, 
Cf".  Dilute  Nitric  Acid  i  minim.  Tincture  of  Catechu  5 
minims,  Glycerine  5  minims,  Decoction  of  Logwood  to  i 
drachm,  t.d.s.,  may  be  given. 


Phlegmonous  Enteritis 

Phlegmonous  enteritis  is  a  very  rare  condition  of  whidi 
MacCallum  in  iyo6  {"  Bulletin.  Johns  Hopkins  Hospital, 
1906,"  xvii.,  254)  was  able  to  collect  from  the  literature  only 
seven  examples  ;  of  these,  in  fi\e  the  upper  part  of  the  small 
bowel  or  the  duodenum  was  involved,  in  one  the  colon  and 
in  one  the  whole  digestive  tract.  More  recently,  Taylor 
and  Laking  {Lancet,  July,  191 1)  have  published  a  case  of 
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pWegm.muus  dmxioniti.  secmdary  tc.  the  impaction  of  a 
foh-bone.  The  condition  appear,  to  k-  strictIy\omparabIe 
to  Phlegmonous  Gastritis  (described  in  Chapter  Vli  i 
purulent  infiltration  of  the  submucous  tissue  being  the 
clmracterist^  feature.  M<«t  cases  have  been  diagnosed  as 
intestmjU  obstruction,  as  in  the  foUowing  instance  :- 
J.  T.     Male,  at.  08.  a  wheelwright 

tempera.uro  yg  ;  atxlomen  distenUed,  motionlew  and  tender  •  mt- 
gejjtion  of  visible  small  intestine  peristalsis  near  umbmcus     On 

pt:rZi::'Z:\  '^T'^r^  ''^'^''  ^"'^  apparent,"  gt^;- j: 

TIJ^  T  '^"*  '"""  l'"'  "'  J^J"""*"  dilated  and  oedematous.  but 
WaSf  ?LT'h!;"'.*"  "r"  ^"^'  P>'"n-coloured.  thickened  and 
fnable  Lar^e  bowel  swollen  and  crdematous.  but  only  at  the  left 
pelvic  bnm  was  it  discoloured.  Mucosa  necrotic  ^n  some  pUc« 
deeply  engorged  m  others.  The  only  thromboses  discovered  were  a 
recen  clot  at  termination  of  superior  mesenteric  artery  Sd  some 
..oft  clots  m  tributary  venules  of  portal  vein.  Xo  sign  of  corro^^o 
poLsoning.  *         vuiiuBiv 

Ulcerative  Colitis 

There  is  g.,od  reason  for  the  opinion  which  is  held  by 
many  that  ulcerative  colitis  differs  in  no  essential  respect 
from  the  baciUary  djsentery  of  the  tropics  ;  as  Dr.  Hawkins 
has  pomted  out,  the  analogy  in  respect  of  both  the  symptoms 
and  morbid  anatomy  of  the  two  diseases  is  very  striking 
The  chief  objection  to  the  classification  of  ulcerative  colitis 
as  a  sporadic  variety  of  tropical  dysentery  is  a  bacteriological 
one;    the  specific  bacillus  is  seldom  recoverable  from  the 
stools,  nur  is  a  positive   .^rum  reaction  often  obtained      Yet 
m  a  few  undoubted  cases  both  these  dysenteric  criteria  have 
been  satisfied,  and  it  seems  probable  that,  as  suggested  by 
Dr.  Hawkms.  more  positive  results  would  be  obtained  were 
cases  exanimcd  in  the  earliest  stages  of  the  disease.     In  the 
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later  stages  in  which  patients  usually  come  under  tibserva- 
tion  rectal  scrapings  yield  only  B.  Coli,  and  the  serum  re- 
action is  negative. 

Morbid  Anatomy. — The  ulceration  is  usually  strictly 
localised  to  the  colon ;  sometimes  there  are  only  a  few 
scattered  ulcers,  but  more  commonly  the  colonic  mucosa  is 
ulcerated  from  end  to  end,  and  the  islets  of  mucous  membrane 
left  between  the  confluent  ulcers  give  it  a  characteristically 
polypoid  appearance.  There  is  frequently  a  little  {H'ritoneal 
inflammation  around  the  base  of  some  of  the  ulcers,  or  the 
thinned  wall  may  Ix'  so  stretched  as  to  give  rise  to  localised 
pouching  of  the  wall.  Perforation  may  occur,  and  when 
this  happens  it  is  frequently  multiple ;  probably  the  peri- 
tonitis set  up  by  a  single  perforation  so  weakens  the  bases 
of  ot'  °r  ulcers  that  secondary  perforations  are  favoured. 
Peritu  cis  may  result  from  peritoneal  infection  through  the 
inflamed  base  of  an  ulcer  quite  apart  from  any  gross  pei- 
toration.  In  many  cases  chronic  interstitial  nephritis  is 
present,  and  occasionally  death  results  from  portal  pyaemia 
with  multiple  liver  abscesses. 

Most  cases  are  aged  between  twenty  and  forty,  and  the 
two  sexes  are  equally  liable  to  the  disease.  The  insane 
appear  to  be  specially  susceptible,  and  ulcerative  colitis  is 
endemic  in  many  asylums. 

Symptoms.  —There  is  an  abrupt  onset  with  severe  colickj* 
abdominal  pain,  diarrhoea,  and  often  vomiting.  The 
diarrhoea  is  frequent,  from  five  to  twenty  stools  being  passed 
in  the  twenty-four  hours  ;  pain  on  defsecation,  with  straining 
and  tenesmus,  is  usuallj-  a  prominent  symptom.  The  stools 
are  fluid,  dark  in  colour,  and  offensive,  and  they  often  con- 
tain considerable  quantities  of  blood  and  mucous  ;  occa- 
sionally sloughs  from  ulcers  may  be  recognised.  There  is 
usually  pyre.\ia  of  a  luetic  X\\x^,  and  the  evening  temper- 
ture  may  be  as  high  as  104''  V .  The  abdomen  is  distended 
and  there  is  extreme  colonic  tenderness  ;  the  ulcers  may  ofteii 
be  seen  through  the  sigmoidoscope  (which  must  of  ccjurse  be 
mtroduced  with  threat  caution;.     The  urine  may  contain  a 
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trace  of  albumin.    The  patient  wastes   rapidly,  the  com- 
plexion becomes  sallow  and  the  face  drawn  and  anxious. 
The  tongue  is  often  red,  dry,  and  glazed.     After  a  period 
lasting  from  a  few  days  to  many  weeks,  these  acute  symp- 
toms may  subside,  or  death  may  take  place  from  exhaustion, 
portal  pyaemia,   or  peritonitis.     Even  if  the  attack  ends 
favourably,  a  relapse  is  almost  inevitable,  though  the  patient 
may  be  perfectly  free  from  symptoms,  intestinal,  or  other- 
wise, during  the  stage  of  intermission,  which  may  last  for  a 
few  weeks  or  for  so  long  as  a  year  or  even  more  ;  this  feature 
of  a  series  of  attacks  of  acute  symptoms  such  as  are  des- 
cribed above,  separated  by  more  or  less  prolonged  and  com- 
plete remissions,  is  very  choracteristic  of  the  disease. 

Prognosis. — The  mortality  is  undoubtedly  very  high, 
but  at  the  same  time  it  is  certain  that  complete  and  per- 
manent recovery  may  take  place.  The  disease  cannot  be 
regarded  as  cured  until  the  patient  has  been  free  from 
symptoms  for  several  years. 

Diagnosis.— An  attack  of  acute  catarrhal  cohtis  can  be 
distinguished  from  the  ulcerative  variety  only  by  the  after- 
progress  of  the  case.  Other  diseases  to  be  "considered  are 
carcinoma,  intussusception,  typhoid  fever,  ursmia,  and 
tuberculous  enteritis. 

Treatment.— The  patient  must  be  kept  in  bed  tm  a  milk 
diet.  If  the  dysentery  bacillus  can  be  recovered  from  the 
siools,  or  if  the  serum  reaction  against  this  organism  be 
positive,  anti-dysenteric  serum  shv-^uld  be  administered 
(3  daily  doses  of  25  c.c).  Calomel  gr.  ]  and  opium  gr.  \ 
may  be  given  twice  a  day  in  the  form  of  a  pill,  and  the  colon 
should  be  irrigated  daily  with  tepid  solutions  introduced 
slowly  through  a  rectal  tube ;  the  solutions  coinmcmly  used 
are  creolin  (a  drachm  to  the  pint)  silver  nitrate  (20  grains  to 
the  pint),  or  normal  saline  solution,  half  to  three-quarters  of 
a  pint  being  administered  at  a  time.  Severe  pain  must  be 
treated  with  opium  or  morphia,  due  precautions  being  taken 
against  the  patient  acquiring  the  habit.  Chronic  cases 
which  prove  obdurate   to   treatment  on   these   lines  ma\- 
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sometimes  be  cured  by  the  performance  of  cscostomy  ;  it  is 
essential  that  the  intestinal  contents  be  diverted  from  the 
colon,  and  we  have  little  faith  in  the  mere  irrigation  of  the 
colon  through  an  appendicostomy,  though  this  operation 
may  be  tried  before  the  more  serious  one.  The  artificial 
anus  must,  unfortunately,  be  a  permanent  one  in  most  cases  ; 
short-circuiting  is  seldom  justifiable,  as  the  rectum  is  usually 
inv-olved  as  well  as  the  pelvic  colon.  The  surgical  treatment 
of  perforation  is  not  hkely  to  be  successful,  perforations 
being  frequently  multiple  and  the  whole  bowel  wall  exten- 
sively diseased  ;  we  know  of  no  case  where  it  has  been 
attempted. 


Tuberculous  Enteritis 

In  most  cases  tuberculous  enteritis  is  due  to  the  swallowing 
of  tuberculous  sputum,  and  it  is  found  in  more  than  half  of 
all  fatal  cases  of  phthisis  ;  in  a  few  cases,  perhaps,  the 
intestine  is  invaded  from  the  peritoneum  or  from  adherent 
tuberculous  mesenteric  glands.  Tuberculous  ulcers  may  be 
found  in  any  part  of  the  small  or  large  intestine  ;  they  are 
most  common  in  the  last  foot  of  the  small  intestine,  are  not 
infrequently  found  in  the  rectum,  and  are  very  rare  in  the 
duodenum.  An  ulcer  is  formed  by  the  confluence  of  tubercles 
wliich  appear  in  Peyer's  patches  or  solitary  follicles  ;  exten- 
sion of  the  ulcer  is  along  the  lymphatics  which  run  trans- 
versely round  the  lumen  of  the  gut,  and  hence  the  long  axis 
of  the  ulcer  is  usually  transversely  disposed.  A  tuberculous 
ulcer  can  be  recognised  macroscopically  by  its  characteristic 
irregular  and  infiltrated  margin,  by  its  thickened  and  opaque 
base  with  minute  but  visible  tubercles  on  the  peritoneal 
aspect,  and  by  its  transverse  disposition.  The  base  of  a 
tuberculous  ulcer  is  often  adherent  to  an  adjacent  coil  of 
gut.  Occasionally  one  meets  with  very  marked  localised 
tuberculous  thickening  and  induration  of  the  whole  bowel 
wall,  with  or  without  ulceration  of  the  mucosa  ;  this 
condition  may  produce  a  palpable  tumour.      It  has   been 
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described  as  Hyperplastic  Tuberculosis  of  the  ileo-ccecal  region  ; 
but,  though  most  common  in  the  vicinity  of  the  ileo-caecal 
valve,  the  process  may  involve  only  isolated  portions  of 
either  small  or  large  intestine. 

Symptoms. — Very  gross  destruction  of  the  intestinal 
mucosa  may  occur  without  the  production  of  any  symptoms 
at  all ;  we  recollect  one  patient  with  advanced  phthisis  and 
tuberculous  laryngitis  and  pharyngitis,  who  died  without 
exhibiting  any  diarrhoea  or  other  abdominal  symptoms  ;  yet 
at  the  autopsy  there  was  extreme  ulceration  of  the  small 
intestine  and  perforative  peritonitis.  Even  chronic  diarrhoea 
in  a  phthisical  subject  is  not  positive  evidence  of  tuberculous 
ente,  ids,  since  it  may  be  due  to  amyloid  disease  ;  blood  in 
the  stools  would  point  to  tuberculous  rather  than  to  amyloid 
disease,  but  in  our  experience  this  is  an  unusual  symptom. 
The  demonstration  of  tubercle  bacilli  in  the  stools  would 
afford  definite  evidence  of  tuberculosis.  Perforation  occa- 
sionally takes  place,  and  usually  gives  rise  to  a  localised 
peritonitis,  the  spread  of  infection  being  limited  by  pre- 
viously formed  adhesions  ;  in  some  cases  a  localised  abscess 
is  present  without  any  visible  intestinal  perforation,  and 
here  we  must  assume  infection  through  the  diseased  bowel- 
wall.  Intestinal  obstruction  may  result  from  the  cicatrisa- 
tion of  a  healed  ulcer  or  from  peritoneal  bands  or  adhesions 
{vide  Chapter  V ).  Hyperplastic  tuberculosis  of  the  ileo- 
caecal  region  is  usually  mistaken  for  carcinoma  of  the  caecum, 
but  cases  have  been  diagnosed  as  appendicitis. 

Treatment. — Diarrhoea,  if  present,  may  be  checked  by 
a  diet  of  milk,  eggs,  and  farinaceous  preparations,  and  by 
the  administration  of  astringents  or  opium  ;  if  the  stools 
are  ver>'  offensive,  as  is  usually  +he  case,  intestinal  anti- 
septics should  be  given,  and  of  these  we  have  found  Fraudin's 
naphtholated  charcoal  (one  teaspoonful  thrice  daily)  the 
most  useful.  At  the  same  time  treatment  must  be  carried 
out  on  the  lines  usual  for  tuberculous  disease  elsewhere. 
Perforation,  when  recognised,  must  be  dealt  with  surgically, 
and  such  treatment  is  frequently  successful ;   in  some  cases. 
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however,  the  drainage  of  an  abscess  is  followed  by  the 
appearance  of  a  faecal  fistula,  in  which  event  death  from 
inanition  may  ensue.  Hyperplastic  tuberculosis  is  best 
treated  by  the  resection  of  the  affected  bowel. 


Syphilitic  Ulceration 

Syphilitic  Ulceration  of  the  intestine  is  extremely  un- 
common. Intestinal  ulceration  may  occur  in  syphilitic 
subjects,  and  may  lead  to  perforative  peritonitis  or  to 
obstruction  ;  but  in  not  a  few  of  such  cases  the  syphilitic 
nature  of  these  ulcers  is  very  questionable,  especially  when 
we  consider  the  liability  of  syphilitic  subjects  to  tuberculosis. 

Urzmic  Ulceration 

Uraemic  Ulceration  of  ■:.  -  bowel  is  quite  a  common 
condition.  Perhaps  Nephritic  Ulci  ion  would  be  a  better 
term,  for  the  uraemic  manifestations  are  often  inconspicuous 
or  absent.  The  ulcers  may  affect  either  small  or  large 
bowel,  and  they  may  be  either  single  or  multiple  ;  in  fact, 
appearances  indistinguishable  from  Ulcerative  Colitis  may 
be  found  in  Bright 's  Disease.  They  usually  comphcate 
chronic  interstitial  nephritis,  and  may  be  found  in  voune 
subjects.  ** 

Symptoms.— Uraemic  s>-mptoms  may  be  evidenced  only 
by  some  slight  dyspnoea  or  headache  ;  diarrhoea  is  common 
and  there  is  often  frequent  vomiting  in  a^^dition.     There  may 
be  free  hemorrhage  from  the  bowel.     Peritonitis  may  occur 
with  or  without  intestinal  perforation. 

Diagnosis.— The  condition  is   frequently  unrecognised 
especially  when  renal  symptoms  are  lacking.     The  presence 
ot  albumen  and  casts  in  the  urine,  with  arteriosclerosis  high 
blood  pressure,   and  probably  renal  retinitis,   would  point 
towards  the  correct  interpretation  of  the  symptoms. 

Treatment  should   be   directed   on  the  lines  usual   for 
nephritis.     N(,    attempt    should    be    made    to    check    the 
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diarrhoea  or  haemorrhage,  unless  the  latter  is  very  profuse. 
The  treatment  of  consequent  peritonitis  would  probably  be 
hopeless. 

Intestinal  Neuroses 

Four  tjpes  may  be  recognised,  namely,  Nervous 
Diarrhoea,  Mucous  Colic,  Enterospasm,  and  Enteralgia. 
An  admirable  account  of  the  last  two  conditions  has  been 
given  by  Dr.  Hawkins  {British  Medical  Journal,  January, 
1906),  to  whom  we  acknowledge  our  indebtedness. 

Enteralgia  may  be  defined  as  intestinal  neuralgia,  and 
is  perhaps  comparable  to  the  classical  example  of  paro.\ysmal 
neuralgia,  namely,  tic  douloureux.  It  can  be  diagnosed  only 
after  the  possibility  of  any  organic  disease  has  '  n  excluded, 
and,  strictly  speaking,  it  could  be  with  certainty  d:stmguished 
from  enterospasm  only  after  the  inspection  of  the  gut  through 
a  laparotomy  incision.  As  a  typical  case,  we  quote  Dr. 
Hawkins's  example  — 

Male,  act.  35  ;  history  of  attacks  of  severe  abdominal  pain  during 
the  last  sixteen  years  ;  pain  is  par  ^xysmal,  referred  to  the  umbilicus, 
and  is  not  related  to  meals  ;  no  ciher  symptoms  ;  three  or  four  such 
attacks  a  year,  each  lasting  from  two  to  seven  days  ;  no  evidence  of 
organic  disease  ;   weighs  13  stone. 

Enterospasm.— In  the  paper  quoted  above.  Dr.  Hn.wkins 
refers  to  two  cases  where  the  symptoms  pointed  to  intestinal 
obstruction  and  to  peri'onitis  respectively,  but  where 
laparotomy  disclosed  no  abnormality  beyond  sharpl}' 
localised  spasticity  of  segments  of  the  gut.  After  a  review 
of  thirty-five  cases,  he  considers  that  enterospasm  affects 
males  and  females  equally ;  that  the  subjects  of  this  con- 
dition are  usually  neurasthenic  or  emotional ;  that  the  p-  in 
may  be  represented  either  by  sharp  attacks  of  colic  or  by 
rhronic  abdominal  aches ;  that  the  p  an  is  commonly 
localised  either  to  the  right  or  to  the  left  iliac  fossa  ;  and  that 
in  consequence  either  appendicitis  or  carcinoma  of  the 
sigmoid  colon  may  be  suggested. 
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Mucous  colic  (or  Mucous  Colitis). — This  is  a  secreto- 
motor  neurosis  of  the  colon.  It  is  a  disease  chiefly  of  nervous 
women,  but  men  are  not  exempt.  The  subjects  of  mucous 
colic  are  often  sulferers  also  from  chronic  dyspepsia  and 
constipation,  and  it  is  interesting  to  note  that  some  of  them 
are  also  the  victims  of  asthma,  another  secretc-motor 
neurosi  .  The  attacks  of  mucous  colic,  which  rarely  begin 
before  tlie  age  of  twenty,  are  characterised  by  paroxysms 
of  severe  abdominal  pain,  associated,  as  a  rule,  with  con- 
stipation, but  occasionally  with  diarrhoea.  When  the 
bowels  act  during  or  shortly  after  an  attack,  the  motions 
consist  almost  entirely  of  mucus  tubes,  which  are,  in  fact, 
intestinal  casts.  It  is  noteworthy  that  in  some  instances 
blood  may  be  passed  as  well  as  mucous,  so  that  ulcerative 
colitis  may  be  imitated.  Physical  examination  of  the 
abdomen  is  negative,  apart  from  colonic  tenderness,  and 
possibly  palpable  colonic  spasms.  These  attacks  may  last 
for  months  and  produce  an  ill-health  verging  on  cachexia  ; 
but  in  other  cases  the  attacks  are  of  short  duration,  and 
between  them  the  patient  has  excellent  health. 

Diagnosis. — Not  every  constipated  woman  who  occa- 
sionally passes  a  little  mucus  has  mucous  colic  ;  before  the 
diagnosis  can  be  made,  considerable  quantities  of  mucus 
must  be  passed  in  tubular  form  with  paroxysmal  abdominal 
pain.  It  is  essential  to  exclude  organic  disease,  especially 
carcinoma  of  the  colon  or  rectum.  We  have  seen  an  attack 
which  apparently  began  in  the  appendix,  the  picture  of  a 
mild  catarrhal  appendicitis  being  closely  imitated  for  a  few 
hours  ;  later  on  the  tenderness  spread  along  the  line  of  the 
colon  and  eventually  the  true  diagnosis  became  manifest. 
No  doubt  such  cases  will  suffer  appendicectomy  more 
frequently  now  that  early  operation  for  appendicitis  is 
advocated. 

Treatment  must  be  directed  against  the  neurasthenic 
state  which  is  probably  present.  It  is  essential  that  the 
action  of  the  bowels  be  regulated,  castor  oil  and  senna  pods 
being  the  most  useftil  agents.     Daily  colonic  irrigation  is 
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often  successful.  Intractable  cases  should  be  treated 
surgically ;  either  a  caecostomy  or  an  appendicostomy  may 
be  performed,  and  no  attempt  should  be  made  to  close  this 
opening  for  at  least  a  year. 

Before  leaving  the  consideration  of  these  intestinal 
neuroses,  we  would  again  insist  on  the  extreme  importance 
of  the  exclusion  of  organic  disease  before  arriving  at  a  definite 
diagnosis  of  one  of  these  conditions  ;  especially  does  this 
hold  good  in  the  case  of  enteralgia  or  enterospasm,  diagnoses 
which  should  never  be  lightly  made. 


Intestinal  Colic 

Intestinal  Colic  is  really  a  symptom  rather  than  a  disease  ; 
it  is  a  name  given  to  the  griping  pain  which  is  produced  by 
violent  and  irregular  peristalsis.  Strictly  speaking,  then, 
the  pains  of  intestinal  obstruction,  of  enteritis,  of  colitis,  are 
varieties  of  colic,  and  these  we  have  already  considered  ;  it 
remains  only  to  deal  with  two  common  varieties  of  colic, 
namely,  that  due  to  lead  poisoning,  and  that  due  to  in- 
digestible or  irritating  food.  The  only  difference  between 
lead  and  food  colic  is  that  the  former  is  always  associated 
with  obstinate  constipation,  whereas  diarrhoea  occurs  sooniT 
or  later  in  the  latter  condition ;  in  other  respects  the 
symptoms  are  the  same.  There  is  very  severe  griping 
abdominal  pain,  associated  with  rigidity  and  retraction  of 
the  abdominal  wall,  and  not  infrequently  with  sweating 
and  collapse.  The  pain  is  nearly  alwajs  relieved  by 
pressure. 

The  Diagnosis  of  these  cases  often  gives  rise  to  consider- 
able difficulty  and  not  a  little  anxiety,  for  a  mistake  may 
cost  the  patient  his  life.  The  presence  of  a  "  lead  line  "  in 
the  gums  is  often  helpful,  though,  of  course,  it  does  not 
stamp  the  case  as  being  one  of  lead  colic  any  more  than  does 
the  absence  of  a  lead  line  negative  such  a  possibility.  In 
respect  of  the  collapse,  the  excruciating  pain,  the  extreme 
abdominal   rigidity  and   retraction,   the   similaritj-  to   the 
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picture  of  a  gastric  or  duodenal  perforation  may  be  very 
striking  ;  on  the  other  hand  the  pain  is  paroxysmal,  between 
the  paroxysms  the  abdominal  wall  is  everywhere  soft,  and 
the  liver  dulness  is  not  reduced. 

Again,  the  constipation,  and  the  obviously  peristaltic 
nature  of  the  pain,  may  suggest  acute  intestinal  obstruction  ; 
but  visible  peristalsis  is  rarely  if  ever  seen,  and  there  is  usually 
no  vomiting.  In  either  case,  where  doubt  exists  it  may  be 
removed  by  the  administration  of  an  aperient. 

Treatment. — Pain  is  relieved  by  hot  fomentations  ;  if 
intense,  and  if  the  diagnosis  is  certain,  morphia  must  be 
given  hypodermically.  Half  an  ounce  of  castor  oil  should 
be  given  with  seven  minims  of  laudanum,  and  repeated  in  half 
an  hour  if  necessary. 


Idiopathic  Dilatation  of  the  Colon 

This  is  essentially  a  chronic  disease,  but  must  be  men- 
tioned here  because  it  occasionally  gives  rise  to  acute 
symptoms.  It  is  probably  a  consequence  of  a  congenital 
neuro-muscular  defect  of  the  colon,  and  the  subjects  of  the 
condition  are  as  a  rule  obstinately  constipated  from  birth, 
though  attacks  of  diarrhoea  may  occur.  In  most  cases  the 
patients  are  joung  children,  but  in  a  second  group  no  serious 
trouble  arises  till  old  age  is  reached.  The  whole  colon  may 
be  involved  in  the  dilatation,  but  more  commonly  the  con- 
dition is  confined  to  the  vicinity  of  the  pelvic  portion.  Tlie 
colon  may  attain  a  gigantic  size,  and  the  resulting  abdominal 
distension  may  be  so  extreme  as  to  embarrass  respiration. 
The  outlines  of  the  dilated  colonic  loop  may  be  visible,  and 
peristaltic  prominences  are  sometimes  seen. 

Treatment. — Palliative  treatment  by  frequent  passage 
of  a  rectal  tube  maj-  be  successful  for  a  time  ;  this  must  be 
done  with  great  care,  as  the  wall  of  th'»  distended  gut  is 
very  thin  and  may  be  p^^forated  by  the  tube,  an  accident 
which  we  have  seen  on  one  occasion.  Early  surgical  treat- 
ment  should   certainly   be    advocated ;     the   diluted   loop 
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should  be  short-circuited  by  anastomosis,  and  either  lixed 
or  excised  in  order  to  prevent  a  subsequent  volvuhis. 

Perforation  of  Typhoid  Ulcers 

This  accident  is  met  with  in  from  two  to  three  per  cent, 
of  all  cases  of  typhoid  fever ;   as  a  rule  it  is  a  complication 
of  the  more  severe  forms  of  the  disease,  particularly  those 
characterised  by  meteorism  and  haemorrhaf,'e,  but  even  the 
mildest  cases  must  be  regarded  as  being  liable  to  it.     Per- 
foration may  occur  at  any  stage  of  the  disease— even  in  the 
first  week,  or,  on  the  other  hand,  during  convalescence  ;  but 
the  danger  of  perfoiation  is  greatest  during  the  height  of  the 
disease,  and  half  the  cases  are  seen  during  the  third  and  fourth 
weeki.     The  perforation  is  commonly  found  in  the  ileum, 
close  to  the  ileo-cscal  valve,  but  it  may  be  in  the  colon  ;  the 
size  varies  from  a  minute  pin-point  aperture  to  a  large  oval 
defect  of  the  intestinal  wall:    or  there  may  be  an  oval 
cribriform  area.     Multiple  perforations  are  not  uncommon. 
Perforation  is  usually  heralded  by  a  sudden  attack  of  severe 
abdominal  pain,  situated  as  a  rule  near  the  right  iliac  fossa  ; 
with  this  pain  there  is  often  vomiting  and  collapse,  and 
micturition   is   sometimes   frequent   and   painful.     On   ex- 
amination, the  facial  expression  is  anxious,  there  is  tender- 
ness and  rigidity  over  the  painful  area,  and  the  abdomen  is 
more  distended  than  before  ;  in  a  few  instances  only  is  there 
a    widespread    abdominal    retraction,    with    rigidity    and 
immobility,    such    as    characterises    so    many    gastric    or 
duodenal  perforations.     On  percussion,  the  liver  dulness  is 
usually  diminished  or  obliterated,  and  there  may  be  dulness 
in  the  flanks. 

At  the  time  of  perforation  there  is  nearly  always  a  sudden 
fall  of  temperature,  but  it  tends  to  rise  aga-n  quickly  and 
generally  to  a  higher  level  than  before.  The  pulse'  and 
respirations  are  accelerated  from  the  first.  If  the  condition 
be  not  recognised  early,  there  is  progressive  increase  in  the 
abdominal  distension,  in  the  area  of  tenderness  and  rigidity. 
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and  in  the  pulse-rate ;  the  face  graduallj'  acquires  the 
Hippocratic  appearance,  and  vomiting  and  hiccough  become 
incessant. 

Diag^nosis. — If  the  patient's  hfe  is  to  be  saved,  an  early 
recognition  of  the  condition  is  essential ;  the  operation 
mortality  within  24  hours  is  55  per  cent.  ;  after  this  time  it 
is  87  per  cent.  A  sudden  attack  of  severe  abdominal  pain, 
arising  in  the  course  of  typhoid  fever,  and  associated  with  a 
sharp  fall  of  temperature  and  acceleration  of  the  pulse-rate 
and  with  local  abdominal  tenderness  and  rigidity,  is  almost 
certain  evidence  of  perforation ;  confirmation  may  be 
obtained  by  the  demonstration  of  a  progressive  increase  in 
the  tender  and  rigid  area,  or  perhaps  by  a  progressive 
obliteration  of  the  liver  dulness.  Pain  and  a  fall  of  tempera- 
ture may  also  mark  the  onset  of  profuse  typhoid  haemorrhage ; 
but  the  pain  is  seldom  severe,  a  sudden  feeling  of  faintness 
being  the  more  common  sensation  ;  moreover,  there  is  no 
local  tenderness  or  rigidity,  and  the  diagnosis  is  usually 
made  manifest  by  the  rapid  appearance  of  pallor,  with  a 
soft  and  running  pulse,  and  of  blood  passed  per  rectum. 

In  toxic  and  comatose  patients  there  is  no  complaint  of 
pain,  and  tenderness  cannot  be  demonstrated,  so  that  the 
diagnosis  is  usually  impossible. 

Sub-acute  perforations,  where  there  is  but  little  initial 
peritoneal  contamination  through  a  minute  aperture,  may 
give  rise  to  considerable  difficulty  at  first,  and  the  diagnosis 
depends  on  the  progressive  increase  in  the  severity  of  the 
symptoms  and  the  extent  of  the  signs.  Peritonitis  may 
complicate  typhoid  fever  apart  from  any  gross  perforations  ; 
the  signs  and  symptoms  are  those  of  a  sub-acute  perforation. 
A  leucocyte  count  may  bt  of  value  occasionally,  especially 
if  a  progressive  increase  of  leucocytes  can  be  demonstrated  ; 
but  it  must  not  be  forgotten  that  a  progressive  leucocytosis 
may  be  associated  with  hasmorrhage. 

Treatment. — Operation  should  be  performed  as  soon 
as  the  condition  is  diagnosed,  provided  that  the  patient's 
condition  warrants  surgical  treatment ;  if  a  general  anaesthetic 
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is  contra-indicated,  spinal  or  local  anaesthesia  may  be 
employed.  The  abdomen  should  be  opened  through  a  low 
right  rectus  incision,  and  the  vicinity  of  the  ileo-caecal  valve 
should  be  investigated  first ;  if  no  perforation  be  found  here, 
the  colon  must  be  examined.  The  perforation,  when  found, 
is  closed  by  Lembert  sutures,  and  the  possibility  of  multiple 
perforations  must  not  be  forgotten.  F«cal  extravasation 
should  be  absorbed  by  gauze  plugs,  and  the  abdomen  closed 
as  rapidly  as  possible.     Drainage  is  usually  unnecessarj-. 

(The  diagnosis  between  the  gastro-intestinal  type  of 
typhoid  fever  and  acute  abdominal  conditions  is  considered 
in  Chapter  XVI.) 


CHAPTER   VIII 


APPENDICITIS 


Of  all  the  contents  of  the  peritoneal  cavit\-,  the  vermiform 
ippendix  is  the  most  prone  to  lead  to  acute  abdominal 
disease,  and  although  it  is  well-nigh  impossible  to  submit 
new  thoughts  or  new  observations  on  appendicitis,  yet  such 
a  common  lesion  must  perforce  occupy  considerable  space 
in  a  work  of  the  present  character.  This  degenerate 
remnant  of  the  intestinal  tract  has  been  credited  by  some 
authors  with  a  physiological  function,  but  as  to  what  that 
function  is  there  is  wide  difference  of  opinion  ;  others  boldly 
pronounce  that  it  is  useless,  and  from  the  standp>oint  of 
clinical  medicine  it  appears  to  be  not  only  useless,  but 
harmful,  owing  to  its  peculiar  susceptibility  to  disease, 
and  the  grave  consequences  that  maj*  result  therefrom. 

A  satisfactory  classification  of  the  forms  and  varieties 
of  appendicitis  presents  a  difficult  problem  to  the  clinician, 
but  there  is  a  rudimentary  division  into  mild  and  severe 
attacks.  The  former  includes  appendicular  colic  and 
catarrhal  appendicitis,  the  latter  interstitial  appendicitis 
and  appendicitis  with  peritonitis.  It  is  with  the  severe 
attacks  that  we  are  mainly  concerned,  but  we  would  here 
point  out  that  in  no  disease  is  there  more  often  a  wide 
discrepancy  between  physical  signs  and  pathological  con- 
ditions than  in  appendicitis.  We  must  also  recognise  the 
existence  of  chronic  appendicitis  producing  changes  in  the 
appendix  without  a  recognisable  acute  attack,  but  such 
cases  are  foreign  to  our  present  consideration. 

The  term  "  appendicular  colic  "  is  used  by  most  writers 
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t«»  designate  painful  peristaltic  efforts  on  the  part  (.f  the 
vermiform    appendix  t.»  disI.Klge  a  foreign  UAv.  u  f«cal 
concretion   or  a  pellet  .,f  mucus,  from  its  own  lumen  into 
t  lat   of    the  cjccum.      This  will   obviously   be   difficult   if 
the  anatomical  position  of  the  appendix  be  such  that   its 
opening  int(,  the  cjedum  is  very  .»bliquelv  placed,  or  if   the 
lumen  of  the  appendix  itself  be  lessened  by  a  stricture  or 
external  adhesions.      The  caecal       erture  leading  into  the 
appendix  is  more  or  less  guarutx.  by  a  crescentic  fold  of 
mucous  membrane,  the  valve  of  Gerlach.  which   may  t<, 
some  extent  prevent  the  entrance  of  f^cal  matter;  but  this 
valve  IS  often po(,rlydevel(,ped,and  faces  are  n..t  uncommonly 
present  w.thm  the  lumen  of  the  append.;.     Obstruction  to 
the  return  of  facal  matter  back  to  the  c*cum    is  not   un- 
likely to  result  in  catarrhal  inflammation  of  the  mucosa 
and  hence  we  find  that  s.,me  authors  regard  catarrh  of  the 
mucous  membrane  as  the  characteristic  pathological  state 
correspondiP"  to  the  clinical  phenomena  of  appendicular 
colic.     Agai.  .  when  the  appendicular  peristalsis  is  directed 
towards  the  expulsion  of  a  pellet  of  mucus,  this  excess  of 
mucus  Itself  may  be  the  result  of  cat.rrh.     Whatever  the 
pa  hology  of  appendicular  c;.ic    -  ,^   be.  it  i.  clear  that  if 
mflammation  is  present,  it  must  be  limited  to  the  mucous 
membrane  and  submucous  tissue,  and  clinically  this  mav 
be  manifested  by  abdominal  pain,  localised  early  to  the  right 
ihac  fossa,  a  slight  rise  of  temperature  and  pulse  rate    a 
little  nausea   or  possibly  actual   vomiting,   together   with 
constipation.     As  regards  physical  signs,   deep  tenderness 
m  the  appendix  region  with  rigidity  of  verv  slight  degree 
may  be  present,  and  the  tongue  may  be  furred.     Subsidence 
of  the  attack  usually  occurs  within  thirty-six  hours  of  the 
onset,  and  is  often  coincident  with  the  natural  or  medicinal 
evacuation    of   the    bowels.     "Catarrhal    appendicitis"    is 
probably  a  wiser  term  to  apply  to  such  attacks,  though    if 
they  are  afebrile  and  of  very  short  duration,  appendicular 
colic  does  to  some  extent  afford  a  descriptive  name.     An 
attack  with  any  graver  symptoms  than   these  is  almost 
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ccrtuinly  du'-  to  iiKire  advancfd  pathological  changes,  and 
to  such  the  term  "  acute  apjH'ndicitis  "  should  bi-  applied. 
This  implies  inrtammation  beyond  tlie  limits  of  the  sub- 
mucosa,  affecting  in  particular  the  serous  coat.  But  in- 
flammation of  the  peritoneum  covering  the  appendix  means 
inflammation  of  a  portion  of  a  large  serous  sac,  and  then- 
fore  any  attack  of  acute  apjx-ndicitis  is  etjuivalent  to  an 
attack  of  peritonitis,  the  limitation  of  wliich  is  most  uncertain. 
However,  at  some  stage  of  all  varieties  of  acute  appendicular 
disease  the  changes  involve  no  more  than  the  coats  of  the 
appendix  itself,  and  we  may  fairly  recognise  acute  appen- 
dicitis as  a  pathological  and  a  clinical  entity.  When  the 
inflammatory  changes  have  gone  further  afield,  the  condition 
may  be  called  appendicular  peritonitis,  the  forms  of  which 
we  shall  discuss  later. 


Acute  Appendicitis 

Etiology  and  Pathology. — It  is  generally  recognised 
that  the  initial  lesion  in  intiammation  of  the  appendix 
affects  the  mucous  coat.  Organisms  are  constantly  present 
on  the  surfaco  of  its  healthv  mucous  membrane,  and  bacilli 
of  the  colon  group  and  other  organisms  can  be  readily 
demonstrated  by  the  microscope  in  sections  through  the 
healthy  appendix.  In  the  normal  state,  the  mucous  cells 
offer  an  impassable  barrier  to  these  organisms,  and  they 
are  seen  no  deeper  than  the  free  surface  of  the  mucosa,  but 
when  once  the  mucous  membrane  is  injured,  the  organisms 
have  free  access  to  the  non-resistant  muscular  coat  and  pass 
on  towards  the  peritoneal  covering  of  the  appendix.  The 
transference  of  inflammatorj'  changes  from  the  mucosa  to 
the  peritoneal  investment  is  facilitated  by  the  presence  of 
hiatus  musculares,  or  gaps  in  the  muscular  coat,  to  which 
Lockwood  has  drawn  attention,  through  which  the  mucosa 
projects  till  it  lies  very  close  to  the  serous  coat.  These 
hiatus  probably  go  far  to  explain  the  rarity  of  4  pendicitis 
without  peritonitis.     Increased  virulence  of  ti.    organisms 
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Within  the  lumen  of  the  appendix  without  damage  to  the 
mucosa  does  not  suffice  to  produce  an  attack  of  appendicitis 
any  more  than  the  presence  of  virulent  organisms  on  the 
intact  skin  is  likely  to  cause  cellulitis.  The  defect  in  the 
mucous  membrane  is  probably  due  either  to  local  injury,  or 
to  thi<;mbosis  and  impairment  of  the  blood  supply  to  a 
portion  of  this  coat.  The  appendix  has  been  christened 
the  abdommai  tonsil,"  and  if  the  cacum  be  regarded  as 
a  second  mouth,  the  analogy  is  good,  for  as  the  mDuth  is  a 
collector  of  organisms  from  all  external  sources  so  is  the 
c«cum  from  all  the  small  intestine.  To  regard  the  caecum 
as  a  second  stomach,  as  some  authorities  have  done,  is  quite 
erroneous  from  the  bacteriological  point  of  view,  for  the 
caicum  provides  an  alkaline  haven  for  rest  and  multipli- 
cat'on  of  bacteria,  whereas  the  stomach  repels  the  immigrant 
organisms  by  its  acid  secretion.  The  etiology  of  this  disease 
may  therefore  be  considered  under  the  two  usual  headings 
of  "general"  and  "local." 

General  Causes.— ^g^.— The  commonest  period  of  life 
affected  is  that  between  the  tenth  and  the  thirtieth  year 
but  the  disease  is  met  with  occasionally  in  children  under 
nve,  and  in  old  people  of  sixty  or  seventy. 

5^:^.— Males  are  affected  far  more  than  females,  the 
common  proportion  being  about  two  and  a  half  to  one  \ 
suggested  explanation  is  that  in  the  female  the  appendix 
derives  an  additional  blood  supply  through  the  xessels  of 
the  appendiculo-ovarian  ligament,  thus  rendering  the  female 
appendix  less  liable  to  obliteration  of  its  vessels. 

.SV«so«.— Apparently  rather  more  cases  are' met  wiih  in 
the  summer  months  than  during  the  winter. 

/J,V/.— The  presence  of  hard  foreign  bodies,  such  as 
minute  particles  of  iron  or  stone,  in  food-stuffs  has  been  held 
responsible  for  the  increasing  incidence  of  appendicitis 

Digestive  dislurbances.— Chronic  constipation  does  pro- 
bably favour  inflammation  of  the  appendix,  since  intestinal 
stasis  aids  the  formation  of  f,Tcal  concretions,  and  the 
multiplication  of  bacteria  witl.     the  Ccccuni. 
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Local  Causes. — It  has  already  been  pointed  out  that 
the  primary  lesion  affects  the  mucous  coat,  and  in  most 
caie?  ♦his  is  traumatic  in  origin,  and  either  the  mucosa  is 
^rau  i'C(!  or  ,;nb)ected  to  pressure,  or  else  the  appendicular 
tsscis  M.re  bio  \ jd  by  pressure  or  thrombosis.  The  microbic 
iv.  ^iori  folio  •;  some  injury  to  the  mucosa,  direct  or  in- 
cl.ie:t.  External  injury  to  the  abdomen  is  held  account- 
able for  the  onset  of  the  disease  by  the  patient  in  some  eight 
per  cent,  of  cases,  and  it  is  not  improbable  that  blows  over 
the  right  iliac  fossa  may  determine  thrombosis  of  appendi- 
cular vessels  or  lead  to  kinking  of  the  <irgan,  and  possibly 
to  the  formation  of  adhesions  around  it. 

We  have  already  spoken  of  the  anatomical  positicm 
which  the  appendix  may  occupy,  and  the  most  important 
factor  is  the  facility  which  exists  for  the  return  of  faecal 
matter  from  the  appendix  to  the  ca;cum.  The  imperfect 
valve  of  Gerlach  may,  instead  oi  protecting  the  appendix 
from  the  reception  of  faeces,  obstruct  their  return,  and  any 
condition  of  stricture  or  tortuosity,  which  hampers  the  exit 
from  the  appendix,  favours  inflammatory  changes  in  it,  for 
distension  will  impair  its  blood  supply  and  favour  the 
activity  of  its  contained  organisms. 

FcEcal  concretions. — From  their  shape,  their  lamination, 
and  the  deformities  in  the  lumen  of  the  appendix  which 
they  cause,  it  appears  certain  that  faecal  concretions  are 
formed  within  the  walls  of  the  appendix.  They  result  from 
inspissation  of  faecal  matter  with  the  addition  of  mucus 
and  epithelial  debris,  and  they  contain  micro-organisms. 
They  do  not  necessarily  cause  inflammatory  changes,  but 
they  are  a  menace  as  long  as  the}'  are  present ;  increase 
in  their  size  often  determines  the  onset  of  ulcerative  and 
perforative  appendicitis.  It  is  indeed  rare  to  operate  on  a 
case  of  acute  perforative  appendicitis  without  finding  a 
concretion  inside  the  appendix,  or  lying  in  the  peritoneal 
cavity.  Such  cases  often  exhibit  two  or  more  areas  of 
gangren(jus  ulceration,  and  quite  ct)mmonly  a  concretion  is 
found   for   each   ulcer.     In   composition,  these  concretions 
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are  usually  made  up  of  ftecal  matter  .vith  the  phosphates 
and  carbonates  of  lime  and  magnesium  ;  occasionally  a 
foreign  body,  such  as  a  piece  of  wood  or  metal,  may  be  found 
as  a  nucleus.  The  pathological  history  v  '  such  cases  is 
that  a  portion  of  faecal  matter  enters  the  appendix,  and,  as 
the  result  of  intestinal  stasis,  or  obstruction  to  its  exit  into 
the  caecum,  it  fails  to  move  on,  and  becomes  drj-  and  hard  ; 
salts,  epithelial  cells,  mucus,  and  organisms  are  added  to  it, 
with  or  without  more  faecal  matter,  until  it  becomes  larger 
than  the  normal  appendix  can  accommodate  ;  pressurc- 
ulceration  of  the  mucous  coat  ensues,  and  to  this  is  super- 
added microbic  invasion  of  the  necrotic  wall  with  resulting 
interstitial  inflammation  in  some  cases,  or  perforation  with 
peritonitis  in  others. 

It  is  true  that  at  operation  one  may  find  that  there  is 
no  evidence  that  the  concretion  was  tightly  embraced  by 
the  appendix,  but  possibly  the  inflammatory  exudate  is 
capable  of  absorbing  some  of  the  salts  of  which  the  con- 
cretion is  composed,  thus  causing  it  to  shrink  in  size.  As 
one  would  expect,  such  a  state  of  affairs  as  this  is  most 
commonly  seen  when  a  concretion  becomes  arrested  on  the 
distal  side  of  a  stricture,  and  there  one  often  finds  a  bed 
of  necrotic  mucous  membrane  corresponding  to  the  size  and 
shape  of  the  concretion.  At  times  there  is  gangrene  of 
the  whole  appendix  below  a  concretion,  suggesting  that  the 
enterolith  has,  by  its  presence,  cut  off  the  whole  of  the 
blood  supply  beyond  its  own  situation. 

Foreign  bodies. — Pins,  needles,  pieces  of  bone  and  wood, 
and  the  seeds  of  fruit,  have  often  been  found  in  the  appendix, 
and  at  times  their  presence  is  certainly  responsible  for  the 
inflammatory  attack.  Intestinal  parasites  may  also  be 
found,  but  do  not  as  a  rule  give  rise  to  acute  infecti\e 
appendicitis. 

Bacteriology  of  Appendicitis. — The  most  important 
organism  in  connection  with  appendicitis  is  the  colon 
bacillus.  Other  organisms  also  pla\-  an  important  part, 
including  the  varieties  of  staphylococcus,  the  streptococcus 
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Pyogenes,   pneumococcn  ,    bacillus    pyocyanetis    and     ;thers 
which  are  included  in  the  flora  of  tlie  intestinal  lumen.     The 
important  researches  of  Dudgeon  and  Sargent  iiave  thrown 
considerable   light    on    the    relative    importance    of    these 
various  organisms.     By  cultivations  from  the  peritoneum  ut 
a  distance  from  the  diseased  appendix,  as  well  as  from  its 
surface,  they  have  shown  that  the  staphylococcus  albus  may 
be  the  first  organism  invading  the  peritoneum,  and  that  its 
presence  favours  phagocytosis,  and  therefore  confers  benefit 
on   the  patient  ;   it   is   not    infrequently   present   in  com- 
pany with    the  colon    bacillus      Further,  by  inoculations 
into    the   peritoneal    cavit\-    of    gjiinea-pigs,    they    found 
that  a  preliminarj-  injection  of  a  culture  of  staphylococcus 
albus  prevented  the  lethal  effect  of  inoculation  with  bacillus 
coli;    guinea-pigs  treated  with  the  latter  injection  alone 
succumbed   in    twenty-four   hours.     The    presence   of   the 
staphylococcus  albus  has  no  influence  over  the  prognosis  in 
cases  of  further  infection   by  the   bacillus  pyocyaneus  or 
streptococcus  pyogenes.     Wliere  a  perforative  appendicitis  was 
examined,  the  colon  bacillus  was  most  of^     niltivated,  either 
alone  or  together  with  other  organisms.     ^ :.  eptococcal  infec- 
tions are  apt  to  be  unlimited  by  inflanunatory  adhesions, 
and  their  presence,  either  alone,  or  together  witii  the  colon 
bacillus,    makes    the    prognosis    exc-^aingh-    grave.     The 
staphylococcus  aureus  is  also  a  deadly  organism.     Appendix 
abscesses  of  some  standing  appear  to  resemble  closely  the 
interior  of  the  intestine  in  their  bacteriology,  and  man\ 
varieties  of  organisms  and  spirilla  can  be  seen  in  cover-slip 
preparations  ;    cultures  usually  yield  growths  of  the  colon 
bacillus,  some  variety  of  staphylococcus,  a  streptococcus, 
bacillus  pyocyaneus,  pneumococcus,  or  rareh  ,  the  bacillus 
aerogenes    capsulatus.     These    results     are  "  obtained    by 
anaerobic   as   well  as  aerobic   cultivation.      The    offensive 
odour  of  appendix  abscesses  is  usuaUy  due,  not  to  the  colon 
bacillus,   but    to  the  bacillus  proteus,   or  some    anarobic 
organisms.     The  bacillus  pyocyaneus  does  not  cause  a  blue 
colouration  of  the  pus  in  th>  je  abscesses. 
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Symptoms. — Abdominal  pain  omiting,  and  fever,  are 
the  three  leading  symptoms  of  acute  appendicitis,  and  they 
are  usually  manifested  in  the  order  mentioned.  Though 
there  are  wide  variations  in  tliese  symptoms,  \et  during 
the  common  age  period  of  the  disease,  from  ten  to  thirty, 
the  onset  is  usually  characteristic.  In  old  people  and  in 
young  children  the  symptoms  and  signs  of  all  peritoneal 
lesions  are  apt  to  be  contradictory. 

Pain.— This  is  \ery  rarely  absent,  its  onset  is  sudden, 
and  it  is  the  first  warning  that  the  patient  is  out  of  health. 
The  initial  pain  is  commonly  referred  to  the  mid-abdominal 
zone,   since  the  afferent  nerves  of  the  appendix  are  con- 
nected by  the  sympathetic  ganglia  with  the  lower  dorsal 
segments  which  receive  cutaneous  impulses  from  the  lower 
abdominal  wall.     The  pain,  after  a  varying  period,  becomes 
localised  to  the  right  iliac  fossa,  and  in  most  cases  is  so 
situated  when  the  patient  c(jmes  under  treatment.     It  is 
variously  described  as  "  aching,"  "  griping  "  or  "  cutting  " 
in  character,  and  in  accordance  perhaps  with  the  anatomical 
"  lie  "  of  the  appendix  it  may  be  further  referred  to  the 
right  loin,  the  pelvis,  or  even  the  ischio-rectal  region.     Pain 
on  micturition,  and  frequency  of  the  act,  is  often  met  with 
in  cases  where  the  appendix  lies  close  to  the  bladder  in  the 
pelvis.     Cutaneous  hyperalgesia  in  the  right  iliac  fossa  is  - 
sometimes  observed  by  the  patient,  but  of  this  we  shall 
speak  in  considering  the  physical  signs. 

Vomiting.— M  the  onset  of  the  attack,  and  within  a  few 
hours  of  the  occurrence  of  pain,  nausea  is  the  almost 
universal  rule.  In  a  large  proportion  of  cases  this  is  followed 
by  vomiting.  The  contents  of  the  stomach,  sometimes 
with  bile,  are  ejected.  Vomiting  is  not  usually  very  severe, 
but  it  may  be  repeated  in  bad  cases.  In  some  instances 
nausea  is  present  without  vcjmiting,  but  they  are  often  both 
present,  and,  since  vomiting  may  be  regarded  as  a  reflex 
symptom  due  to  peritoneal  irritation,  the  degree  of  emesis 
is  some  guide  to  the  amount  of  peritoneal  involvement. 
Fever.— In  cases  where  the  temperature  is  taken  from 
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the  onset  ..f  pain,  some  degree  of  fever  is  almost  certain  to 
be  observed.  The  temperature  often  rises  suddenly  to 
103°  F.  or  104°  F.  at  the  onset  of  the  illness,  but  its  course 
afterwards  is  very  variable,  and  the  temperature  is  the  poorest 
possible  guide  either  to  the  presence  ..f  pus  or  to  the  amount 
of  peritoneal  inflammation.  In  most  cases  the  fever  is  of 
a  remittent  type. 

Constipation    is    more    common    in    appendicitis    than 
diarrhoea,  but  the  latter  is  not  rare  in  those  cases  of  ulcera- 
tive and  perforative  appendicitis  which  have  a  particularlv 
sudden  onset.     Diarrhoea,  though  present  at  the  onset  of 
the   illness,   is  usually  succeeded  by  constipation,   and   in 
many  cases  there  is  no  initial  diarrhoea.     Constipation  is 
due  doubtless  to  reflex  nervous  inhibition  caused  by  peri- 
toneal irritation  and  pain  in  the  first  stages ;    later    it  is 
due  to  local  paresis  of  inflamed  bowel,  and  in  the  worst  cases 
there  may  be  a  general  paralytic  condition  of  the  intestine 
Initial  diarrhoea,  when  present,  is  probably  to  be  explained 
by  a  general  toxic  state  of  the  intestinal  contents    which 
IS  one  of  the  factors  in  the  production  of  the  attack  of 
appendicitis  ;   the  diarrhoea  therefore  immediately  precedes 
the  inflammatory  change  in  the  appendix,  and  is  usually 
significant  of  a  severe  attack. 

Physical  Signs,  General.-In  some  cases  the  patient 
lies  vyith  right  leg  flexed  at  the  hip  to  relax  the  abdominal 
muscles  on  this  side.  The  face  often  betrays  some  anxiety 
or  It  may  be  merely  flushed  with  fever.  The  tongue  is  always 
more  „r  less  coated,  but  remains  moist  unless  the  disease 
passes  beyond  the  hmits  at  present  under  consideration 
The  /.«/s,  IS  httle  altered  in  tension  or  volume,  but  is 
quickened  m  proportion  to  the  degree  of  fever.  The  re- 
spiration IS  apt  to  be  a  little  quickened  and  shallow. 

Local  Sizas.— Distension  of  the  lower  abdomen  is 
present  in  most  cases,  though  in  the  absence  of  spreading 
appendicular  peritonitis  it  is  not  very  marked.  Occasion' 
ally  It  IS  not  more  than  a  local  fuhiess  of  the  c^cum.  visible 
^nly  Ulan  the  abdomen  is  viewed  from  the  level  of  the 
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abdominal  wall.  An  apparent  tumour  may  be  obser\-ed 
made  up  of  dilated  caecum  beneath  ha.dened  and  contracted 
rectus  muscle.  A  real  tumour,  which  is  both  visible  and 
palpable,  is  never  present  if  the  disease  is  limited  to  the 
waUs  of  the  appendix.  Vhihk  peristalsis  is  sometimes  seen 
m  acute  appendicitis  and  is  occasionally  of  the  small  intes- 
tine tj'pe. 

Rigidity  is  always  present  in  some  part  of  the  right  iliac 
fossa  in  the  acute  stage  of  the  disease  ;  it  is  commonly 
limited  to  the  lower  half  of  the  right  rectus,  and  at  times  a 
comparison  with  the  left  rectus  is  needed  to  convince  the 
observer  of  the  existence  of  the  muscular  contraction  and 
rigidity.  On  the  other  hand  there  may  be  diffuse  rigidity 
involving  a  large  part  of  the  abdominal  wall,  or  it  may 
be  present  only  in  the  right  flank.  The  rigidity  frequently 
obscures  the  presence  of  an  abdominal  mass,  which  ma>-  be 
palpable  only  under  an  anaesthetic. 

Tenderness  is  another  sign  which  may  always  be  relied 
upon  ;  the  area  of  tenderness  varies  from  a  point  the  size 
of  a  finger  tip,  to  the  whole  lower  segment  of  the  abdomen. 
The  tenderness  does  undoubtedly  correspond  in  a  very 
large  proportion  of  the  cases  to  the  well-known  point  of 
McBumey  at  the  junction  of  the  outer  and  middle  thirds 
of  a  line  drawn  from  the  anterior  superior  iliac  spine  to  the 
umbilicus.  This  point  does  not  correspond  precisely  to  the 
anatomical  situation  of  the  caecal  orifice  of  the  appendix, 
but  as  a  clinical  point  it  is  of  the  greatest  value.  Tenderness 
may,  like  rigidit}-,  be  mainly  present  in  the  right  flank,  in 
which  case  the  appendix  probably  passes  up  on  the  outer 
side  of  the  ascending  colon.  Similarly  in  pelvic  appendicitis 
the  tender  area  may  best  be  reached  by  digital  examination 
through  the  right  wall  of  the  rectum,  or,  in  females,  through 
the  right  lateral  vaginal  for  lix. 

Cutaneous  hypercesthesia  is  often  present  in  first  attacks 
of  appendicitis  in  the  right  iliac  fossa,  and  if  well  marked, 
is  said  to  be  characteristic  of  a  distended,  non-pe-forated' 
appendix.     We  have  nr^t  been  able  to  satisfy  ourselves  of 
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the  possibility  of  forecasting  tlie  state  of  the  appendix 
according  to  the  degree  of  cutaneous  liyperaesthesia.  The 
distribution  of  this  hyperjesthesia  is  in  the  eleventh  dorsal 
segment. 

rMWOM;-.— Provided  that  the  rigidity  of  the  abdominal 
wall  is  not  too  pronounced,  a  tumour  may  be  felt  in  acute 
appendicitis.  The  tumour  encountered  when  the  disease 
has  proceeded  no  further  than  the  serous  coat,  feels  un- 
doubtedly like  the  appendi.v  itself,  but,  as  it  is  often  palpated 
through  the  caput  caeci,  it  feels  larger  and  more  oval,  lying 
usually  parallel  to,  and  jiist  above,  the  outer  portion  of 
Poupart's  ligament.  In  such  cases  as  these,  a  palpable 
tumour  is  by  no  means  common,  for  the  abdominal  rigidity 
usually  permits  of  the  discovery  only  of  a  resistant  area, 
with  no  definite  outlines,  in  the  right  iliac  fossa.  Examples 
of  an  easily  palpable  tumour  in  this  region  are  usually  due 
to  inflammation  which  has  spread  beyond  the  limits  of  the 
appendix,  involving  particularly  the  wall  of  the  caecum 
and  neighbouring  omentum,  and  an  abscess  may  be  present. 

Dulness  on  percussion  is  not  commonly  met  with  unless 
the  disease  has  spread  beyond  the  appendix  itself,  though 
occasionally  there  is  enough  fluid  exudate  to  cause  a  little 
impairment  of  resonance  over  the  resistant  area  described 
above.  In  a  few  cases  the  amount  of  fluid  is  sufficient  to 
yield  a  dull  note  in  the  right  loin ;  the  left  flank  is 
resonant. 

Auscultation  usually  reveals  some  audible  peristalsis, 
proving  that  the  noiseless  stage  of  peritonitis  has  not  been 
reached. 

Rectal  examination  is  often  negative,  but  there  may  be 
right-sided  tenderness  high  up  in  the  rectum  even  when  the 
appendix  does  not  occupy  a  low  position  in  the  pelvis  ;  in 
the  latter  case  definite  tenderness  is  usually  complained  of 
on  pressure  through  the  right  rectal  wall. 

Vaginal  examination. — Pressure  through  the  top  of  the 
right  fornix  may  elicit  tenderness.  The  fornix  is  rarely 
depressed  in  acute  appendicitis. 
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Blood  exHmimtio,i.~\  lencocytosis  ab<,ve  12000  i^ 
'••.mmonly  present,  and  the  differential  ,ount  show.  . 
marked  preponderance  of  polymorpho-nuc  lear  n  ..trophiles 
A  rising  leucocyte  c(.nnt  indicates  a  spread  ..f  the  inflamma- 
tion from  the  appendix  to  the  peritoneum,  and  the  probabh- 
formation  of  pus. 

Diagnosis.-Since     this     involves     the     differentiation 
between    appendicitis    proper    and    the    x-arious    forms    ,.f 
appendicular    peritonitis,    and    also    consideration    ..f    th, 
means  whereby  we  may  seek  to  distinguish  between  appen- 
dicitis and  a  multitude  of  acute  abdominal  diseases,  together 
with  some  lesions  of  the  respiratory  and  nervous  svstems 
It  will  serve  our  purpose  best  to  consider  the  clinical  pictures' 
presented  by  appendicular  peritonitis,  before  discussing  this 
most  difficult  problem  in  abdominal  diagnosis 


Appendicular  Peritonitis 
Varieties.— The    forms    of    peritonitis    due    to    acute 
appendicitis  can  be  classified,  rather  bv  their  chnical  than 
by  their  pathological  differences,  into  three  principal  t\pes 
VIZ.  :    [a)  Appendicitis  with  localised  abscess  ;    [b)  Appen- 
dicitis with  local  peritonitis,  imperfectlv  shut  of?  from  the 
rest  of  the  peritoneal  cavity  ;    (c)  Appendicitis  with  diffuse 
or  general  peritonitis.     The  first  two  are  both  examples  of 
local  peritonitis,  and  the  second  mav  be  a  stage  of  the  disease 
antecedent  to  either  the  first  or  third  form  of  peritonitis 
but   these   three  forms  do   represent   the  stages  at   which 
complicated  cases  of  appendicitis  are  met  with  at  the  bed- 
side,  and   for   purposes   of  treatment   and   prognosis   this 
classification  will  usually  suffice.     Unfortunatelj-  those  who 
have  opportunities  of  watching  the  course  of  appendicitis 
<-ases  have  seen  both  f^.rms  of  local  peritonitis  lead  to  a 
generalised  infection,  and  it  is  probable  that  some  cases 
m   which   the  primary  infection  involves  the  peritoneum 
without  localisation,  may  ultimateh'  be  correctly  regarded 
from    the   cUnical   standpoint,    as   appendicitis  "witi.    i-.,-,! 
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abscess.     The  whole  question  is  ont-  of  the  halanct-  of  power 
between  infection  and  resistance. 

If  the  peritoneum  is  able  to  set  up  defensive  adliesion> 
which  wall  off  the  appendicular  region,  a  local  abscess  will 
probably  result,   but  if  there  is  a  sudden  rupture  of  the 
appendix,  with  an  outpouring  of  infective  organisms,  general 
peritonitis   must   be   expected,    though    the    infection    will 
naturally  be  of  longer  standing  in  the  right  iliac  fossa  than 
over  the  rest  of  the  peritoneal  cavity.     Th."  character  of 
the  exudate  affords  some  guide  to  the  length  of  the  infec- 
tion and  its  vinilence,  for  in  long-standing  cases  we  find 
thick  creamy  pus,  but  in  the  worst  and  most  rapid  forms 
of  peritonitis  the  exudate  is  commonl_\-  only  turbid.     There 
may  be  two  types  of  fluid  exudate  in  different  regions  of 
the  abdomen,  pus  in  the  neighbourhood  of  the  appendix, 
and  serous  or  turbid  fluid  further  awa\    from  the  primarx 
source  of  infection.     A  serous  exudate  inav  be  met  with  in 
the  left  iliac  fossa,  while  the  right  contains  an  encapsuled 
abscess  ;   in  such  cases  the  course  of  q\\'-^\s  ma\-  ha\e  been 
a  mild  general  peritoneal  infection  with  ;.  more  severe  local 
one,  and  the  abscess  is  the  site  of  the  most  active  invasion 
and  the  most  strenuous  resistance.     On  the  other  hand, 
there  are  cases  which  appear  to  be  absolutely  localised  from 
the  first,  up  to  the  formation  of  a  definite  abscess,  and  then 
' 'iikage  occurs  leading  to  general  peritonitis  ;   such  leakages 
may  at    times  be  actually  discovered  by  operation,   and 
although  the  peritoneum  has  had  time  in  such  cases  to 
acquire  some  degree  of  immunity,  the  prognosis  is  alwavs 
particularly  grave,  showing  that  when  once  the  local  resis- 
tance is  overpowered  the  general  peritoneum  is  often  help- 
less.    We  have  already  referred  to  the  researches  of  Dudgeon 
and  Sargent,  which  suggest  that  the  staphylococcus  albus 
may  play  an  important  part  in  the  limitation  of  peritonitis  by 
the  increase  of  phagocytes  and  the  formation  of  protective 
fibrinous  adhesions  ;     but    they    found  that  this  organism 
was  not  of  value  in  protecting  against   the   streptococcus 
pyogenes:   moreover,  in  streptococcal  infection,  where  the 
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outlfHik  IS  always  grave,  adhesions  are  rare.  From  Miese 
facts  we  learn  that  the  state  of  the  peritoneum  is  dependent 
largeh-  on  the  nature  of  the  organism  which  passes  from 
appendix  to  peritoneal  cavity,  and  this  the  clinician  is 
unable  to  foretell.  We  must  acknowledge  that  difficulties 
wi  1  oontmue  to  .rise,  but  the  large  majority  of  the  cases 
belong  to  one  of  those  three  types  of  peritonitis. 

The  term  "  peri-typhlitis  "  has  recently  been  abandoned 
but  It  has  much  to  recommend  it.  as  it  actually  supplies  a 
name  to  a  condition  of  inflammation  which  has  passed  the 
limits  of  the  appendi.x  whilst  it  is  still  limited  to  the  region 
of  the  cacum.  It  may  be  conceded,  then,  that  "  appendi- 
cular peri-typhlitis  "  would  be  the  best  term  for  our  second 
variety  of  peritonitis,  and  the  three  varieties  might  appro- 
priately be  called  "appendicular  abscess,"  "appendicular 
pm-typhhtis."  and  "  appendicular  peritonitis." 


Appendicular  Abscess 

It  has  been  laid  down  as  a  general  law  in  surgery  that 
acute  inflammation  which  lasts  for  four  or  five  days  without 
evidence  of  subsidence  invariably  terminates  in  suppura- 
tion, but  in  severe  appendicitis  cases  pus  may  often  be 
searched  for  on  the  fourth  or  fifth  day  and  not  be  discovered. 
The  explanation  lies  probably  in  the  fact  that  the  peritoneum 
itself  is  capable  of  absorbing  pus,  sometimes  leaving  no 
trace  of  its  presence,  and  at  others  leaving  adhesions  only. 
It  is  therefore  difficult  to  be  sure  when  an  acute  attack  of 
appendicitis,  which  has  not  subsided  after  the  first  few  days, 
has  culminated  in  the  formation  of  a  localised  abscess. 
Furthermore,  in  the  case  of  intra-peritoneal  inflammation, 
there  may  be  evidence  of  defervescence  and  yet  the  forma- 
tion of  pus  may  be  in  progress. 

Symptoms.— The  only  evidence  of  pus  formation  these 
afford  is  that  the  initial  symptoms  of  pain,  vomiting,  and 
fever  are  apt  to  be  more  severe  in  abscess  cases,  and  that  in 
the  progress  of  the  case  the  fever  tends  to  persist,  while 
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constipation  is  nearly  always  a  noticeable  feature.  The 
persistence  of  pain,  and  of  fever,  are  certainly  good  evidence 
of  the  presence  of  pus,  and,  if  Jie  temperature  falls  after 
the  initial  rise  at  the  onset  of  the  illness,  and  then  rises 
again  steadilj-  and  progressively  for  several  days,  an  abscess 
is  almost  certain  to  be  present.  In  the  absence  of  this 
sequence  of  events,  the  temperature  chart  must  not  be  taken 
as  a  very  reliable  guide.  Vomiting  may  occasionally  be 
absent,  but  even  so  there  is  usually  some  nausea. 

Physical  Sig^ns,  General.— In  the  period  of  the  disease 
prior  to  the  formation  of  a  local  abscess  the  general  signs 
do  not  materially  differ  from  those  seen  in  acute  appendicitis 
capable  of  resolution,  but  the  fact  of  their  persistence 
suggests  that  the  case  is  going  on  to  abscess  formation. 
The  tongue  remains  moist,  but  does  not  clean  readily,  the 
pulse  often  remains  rather  rapid,  and  the  facial  aspect  may 
be  persistently  anxious.  When  once  the  abscess  is  securely 
shut  off,  these  signs  usually  lessen,  and  the  comfort  of  the 
patient  increases  until  the  abscess  assume^  large  proportions. 

Local  Signs. — The  local  evidence  of  appendicular 
abscess  depends  largely  on  the  anatomical  situation  and 
direction  of  the  appendix,  for  the  organ  usually  forms  part 
of  the  wall  of  the  abscess  cavity,  and  therefore  a  pelvic 
appendix  usuallj-  gives  rise  to  a  pelvic  abscess,  ai^  a  retro- 
caecal  appendix  to  a  retro-caecal  abscess,  but  the  situation 
of  the  abscess  is  not  an  infallible  guide  to  the  position 
occupied  by  the  appendix,  for  the  infection  may  travel  away 
from  the  appendix,  disease  of  which  is  recognised  as  one  of 
the  commonest  causes  of  sub-phrenic  abscess ;  of  these  special 
abscesses  we  have  written  in  the  chapter  on  peritonitis. 

Flexion  of  the  right  leg  may  be  a  persistent  phenomenon, 
especially  in  joung  children.  Respiratory  movement  is 
usually  absent  in  the  right  iliac  fossa,  some  degree  of  dis- 
tension of  the  lower  abdomen  may  be  seen,  and  a  visible 
tumour  is  often  observed.  If  visible  peristalsis  is  present, 
it  suggests  that  protective  adhesions  on  the  inner  side  of 
the   abscess   are   causing  some   obstruction   to   the   small 
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IXTMstent,  b,it  .t  IS  usually  limit..!  t.,  tlu-  ri^ht  half  of  flu- 
abdomen  at  hrst.  and  diminishes  until  it  is  limited  to  the 
neiKhbourh.uKl   ..f   the   tum..ur   imKluee.1   bv   the  absces. 

o..t.  a  though  U  lessens  m  degree  as  the  inflammation  bec,m,.s 
m.,re  lorahs..d.     Ciiiancous  hypercrsthcsio  we  haxe  not  found 
to  be  .-onstantlj-  present  over  abscesses.     .1  tumour  is  ahvax  s 
present,  and  can  usually  be  felt  in  the  right  iliac  fossa  abnxv 
he  outer  half  of  Pouparfs  ligament.     At  times,  howexer 
the  tenderness  and  palpable  tumour  lie  on    th.-   outer  side 
<'f  the  ascendmg  cclon.  and  the  intlaMunator\-  ,„ass  mav  be 
present  m  the  loin  as  a  perinephric  abscess",  or  it  max-  be 
»flt  deep  m  the  abdomen  behind  the  ..ecum.     The  tumow 
may  be  m  the  pelvis,  and  not  palpable  by  e.va.nination  of 
t  u,  abdomen  alone  ;   in  such  cases  the  disease  has  received 
the  separate  name  of  "  pelvic  appendicitis."  as  the  abdominal 
signs  are  ahnost  negative,  even  as  regards  tenderness  and 
rigidity,  and  until  a  rectal  examination  reveals  the  evistcn.  e 
<-t  a  tense,  rather  soft  swelling  in  the  pelvis,   the  discse 
remains  obscnire  ;    in  the  female  such  cases  max-  h,-  indis- 
tinguishable from  salpingitis  with  abscess 

Dulncss  on  percussion  over  the  tumour  is  bs   no  mean, 
always  present,  since  gut  commonly  lies  over  the  collection 
of  pus,   between   it  and   the  abdominal   wall.     The  whol.- 
surface  of  the  swelling,  however,  must  be  carefulh-  percuss.-d 
or  If  a  dull  note  is  detected,  it  may  be  taken  as  an  mdi.  .ttion 
that  there  the  pus  is  close  beneath  the  anteri.u   abdominal 
wa  I   though  enlarged  and  inHamed  omentum  mav  of ,  „urs.. 
yield  a  dull  note.     Fluctuation  is   rareh"  to  be   felt  with 
'■ertamty  ;    the  proximity  of  bowel  renders  it  an  tm  eliabl, 
Mgn.  and  it  should  certainly  never  be  waited  for 

Rectal  and  vaginal  examination  are  of  the  r.-^tes-  im- 
portance, and  may  reveal  the  existence  of  an  ummsprrr^ 
abscess  or  the  extent  of  an  abdominal  absces>  ;  a  ffnctimtim. 
mass  can  often  be  detected  in  the  recto-xesical  po„ch  ami 
bimanual   examination,   cither  by  rectum  or  va^^aaa 
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often   yield   valuable   inforinat 
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performed  gentlv,  as  there  is  a  risk  of  c, 
the  abscess. 


it    must,   however,   l)e 


lusing  rupture  of 


Blood  cxatninalion.  Thv  l.uc.HVte^  ..immonly  niuub*M 
2().(KK)  or  more  in  the  presence  of  an  appendicular  abscess, 
and  if  daily  blood-counts  be  made  for  several  days  in  a 
doubtful  case,  a  steady  increase  of  leucocytosis  with  a  higli 
percentage  of  polymorpho-nudear  neutrophihs  stron«l\ 
lavours  the  diagnosis  of  absi  ess. 


Appendicular  Peri-typhlitis 

This  name  appears  to  us  singularly  appropriate  it  it 
be  applied  only  to  those  cases  of  appendicitis  when-  the 
peritoneal  infection  has  not  spread  beyond  the  region  of 
the  ciecum,  though  it  may  not  be  limited  to  this  zone  b\- 
complete  protective  adhesions.  Either  the  patient's  resist- 
ance has  kept  the  infection  from  spreading  further,  or  else 
the  case  comes  under  observation  before  the  organisms 
have  had  time  to  reach  the  more  distant  parts  of  the  general 
peritoneal  cavit\-. 

Etiology  and  Pathology.~Thi>  does  not  materiallv 
differ  from  the  forms  of  the  disease  which  we  have  already 
considered.  The  appendix  is  (.ften  perforated,  but  not 
necessarily  so  ;  concretions  nia\-  be  found  in  the  appendi.v. 
or  lying  outside  it,  in  ix'rfor.itive  attacks.  The  extension 
of  the  inflammatory  infection  is  usually  in  one  of  these 
directions,  either  there  is  an  acute  ex  iative  inflammation 
of  the  right  iliac  fossa  involving  the  appendix,  the  cacum, 
and  the  lower  end  of  the  ileum,  or  the  right  half  of  the  pelvis 
may  be  involved,  or  again,  the  infection  may  have  travelled 
to  the  right  kidney  pouch.  The  position  of  the  appendix, 
and  that  assumed  by  the  patient  after  the  spread  of  in- 
flammation from  appendix  to  peritoneum,  probabh-  account 
tor  the  direction  taken  by  the  infecting  organisms.' 

Sjrmptoms.— Cases  belonging  to  the  variet\-  of  appen- 
uiLitis  now  under  consideration  exhibit  one  of  two  modes 
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of  onset ;  either  the  onset  of  the  illness  is  severe,  and  acute 
from  the  very  first,  or  else  a  recurrence  o*  symptoms  of  a 
more  alarming  character  is  noted  after  a  period  of  quiescence 
succeeding   the   initial   attack.     In   the   first    type   pain 
vomiting,  and  some  degree  of  coUapse,  are  the  common 
initial  symptoms,  and  it  is  in  such  cases  as  these  that 
diarrhoea  is  often  present ;    a  marked  rise  of  temperature, 
and  a  corresponding  increase  in  pulse  rate,  are  a  little  late 
m  making  their  appearance.    In  the  second  type,  the  case 
may  at  first  appear  to  be  one  of  catarrhal  appendicitis,  or 
of  acute  appendicitis  in  which  resolution  is  likely  to  occur 
but  after  a  few  days  of  decline  of  fever  and  of  subsidence 
of  vomiting  and  pain,  there  is  a  recurrence  of  vomiting 
possibly  a  rigor,  with  return  of  pain,   more  severe  than 
before ;  the  facial  aspect  rapidly  becomes  anxious,  and  the 
tongue,  which  was  becoming  clean,  is  noticeably  dry  and 
becomes  coated  again.     Here  again  the  change  from  con- 
valescence to  acute  infection  may  be  signalised  by  diarrhoea 
and  no  doubt  some  of  these  spreading  infections  are  actually 
induced  by  the  injudicious  administration  of  purgatives  in 
cases  where  the  degree  of  infection  is  doubtful.     This  initial 
diarrhoea,  associated  with  an  acute  attack  of  appendicitis 
with  peri-tj-phlitis.  we  have  found  to  be  present  in  about 
twenty  per  cent,  of  cases,  and  among  this  number  the 
mortality  was  high.     It  probably  indicates  a  highly  toxic 
state  of  the  intestinal  contents. 

Physical  Signs,  General.— The  temperature  is  usuaUy 
above  normal  and  often  over  loo^  ^..  but  it  is  not  a  reliable 
sign  of  peritoneal  infection,  and  ki  some  of  the  worst  cases 
It  is  sub-normal.  The  respirations  are  quickened  and  shallow 
The  patient  usually  prefers  to  lie  on  his  back,  and  the  knees 
may  be  drawn  up  to  relax  the  abdominal  muscles.  Hiccough 
may  be  present.  The  face  is  drawn  and  anxious,  and  dark 
hollows  are  usually  to  be  seen  beneath  the  eyes,  which  have 
themselves  often  lost  their  normal  lustre.  The  tongue  has 
some  moist  fur  upon  its  dorsum,  but  it  is  commonly  dry  and 
rather  hard  at  the  tip  or  margins  ;    the  breath  is  offensive 
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Local  Signs. — Abdominal  respiratory  movement  is  present 
only  in  the  upper  half ;  the  lower  abdomen  is  commonly 
distended,  and  this  may  be  more  marked  on  the  right  than 
the  left  side.  Visible  peristalsis  may  occasionally  be  met 
with.  Rigidity  is  always  present  in  the  right  iliac  fossa. 
and  it  affects  mainly  the  lower  half  of  the  right  rectus, 
but  may  be  present  over  the  whole  of  the  lower  abdomen 
and  in  the  right  lumbar  region ;  comparison  of  the  two 
lumbar  regions  is  often  a  useful  guide  in  determining  the 
extent  of  infection ;  in  cases  of  this  present  type  there  is 
usually  only  slight  rigidity  of  the  upper  abdomen,  and  it  is 
very  rarely  present  in  the  left  loin.  Tenderness  corresponds 
more  or  less  closely  to  the  area  of  rigidity,  and  while  it  is 
often  most  noticeable  near  McBumey's  point,  this  is  not  by 
any  means  a  constant  situation  for  the  most  tender  spot. 
Cutaneous  hyperesthesia  may  be  present  in  the  right  iliac 
fossa,  but  it  is  not  a  sign  of  great  value. 

A  tumour  is  often  not  felt  owing  to  the  diffusion  of 
muscular  rigidity ;  in  these  cases  one  feels  a  deep  resist- 
ance, whereas  in  other  cases  there  ma^-  be  a  fairly  well- 
defined  mass  to  be  felt  on  abdominal  palpation.  Dulness 
on  percussion  may  be  present  over  some  of  the  resistant  area, 
but  as  a  rule  the  dull  note  is  limited  in  extent,  and  is  more 
often  due  to  inflamed  and  thickened  omentum  in  the  area 
of  infection  than  to  free  inflammatory  exudate.  The  per- 
cussion note  in  the  flanks  should  always  be  examined,  and 
it  will  often  be  dull  in  the  right  loin,  since  a  collection  of 
fluid  in  the  right  renal  pouch  is  frequently  present  in  appen- 
dicular peri-typhlitis.  In  infective  cases,  the  patient  should 
not  be  rolled  over  to  ascertain  whether  the  dulness  shifts 
with  alteration  in  the  patient's  position,  owing  to  the  risk 
of  favouring  extension  of  the  infection  to  a  healthy  region 
of  the  peritoneum.  Dulness  in  the  left  flank  is  rather 
unusual  in  these  cases. 

Auscultation  commonly  reveals  that  peristalsis  is  going 
on  in  the  left  half  of  the  abdomen,  but  the  intestinal  move- 
ments on  the  right  side  ma}-  ho  inaudible. 
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Rectal  and  vaginal  examination  often  reveal  the  presence 
ol  an  inflammatory  swelling  on  the  right  side  of  the  pelvis. 
A  Leucocytosis  is  usually  present. 

Appendicular  Peritonitis 

This  term,  which  suggests  no  limitation  to  the  infection 

we  use  to  mclude  the  forms  of  peritonitis,  due  to  dtease' 

of   the   appendix,    to   which   the   adjectives   "  diffuse "  or 

general     are  usually  applied.     The  infection  may  be  due 

to  the  sudden  perforation  of  an  inflamed  appendix,  or  to 

the  spread  of  infection  from  what  was  previously  a  local 

peritom  IS,  either  a  leaking  or  ruptured  abscess,  or  to  ex- 

ension  from  a  local  peri-typhlitis.     In  any  case,  when  once 

the  general  peritoneal  cavity  is  invaded,  the  outlook  is  most 

grave,  and  the  symptoms  and  physical  signs  are  characteristic 

Ll^^y^'^r     ;""'''•     ^'  '"">'  ^^""^  be  stated,  however 
that  the  physical  signs  of  peritonitis  in  the  old  and  in  the 
very  young    are  equivocal,  and  the  typical  signs  of  peri- 
tonitis are  best  seen  in  patients,  who,  before  the  attack 
were  healthy  and  strong.  diiacK, 

Symptoms.-^Wo^m«a/  pain  is  constantly  present  until 
paralysis  of  the  intestine  supervenes,  as  it  usually  does  in 
fatal  cases,  some  forty-eight  hours  before  death      \bsence 

^TIV'^F'T  P™g""^t'^  importance.  The  pain  is 
usual  y  diffused  all  over  the  abdomen,  but  is  often  felt  most 
acutely  in  the  right  iliac  fossa,  and  the  patient  often  state 
that  It  began  in  this  region.  It  is  more  or  less  constant, 
and  often  of  a  burning  character.  It  is  not  associated  with 
powerful  peristaltic  efforts,  as  in  obstruction  cases 

Vomiting  ,s  early  and  continuous,  at  first  of  gastric 
contents,  later  bile  stained,  succeeded  in  the  worst  cases  by 
faeculent  ^•om.t.ng.  The  characteristic  vomiting  of  general 
peritonitis  IS  easy  ejection  of  rather  copious  offensive  dark 
brown  fluid;    the  act  of  vomiting  is  not  usually  painful 

buMtisfa"'""'"    "'"""'    '"™*"^   "^^   ^   ^^'    -^h- 
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Fever.— Ai  some  stage  of  diffuse  peritoneal  infection,  the 
temperature  is  usually  raised,  but  as  a  sign  of  infection  it  is 
absolutely  unreliable,  and  the  thermometer  may  record 
almost  any  temperature. 

Constipation  is  nearly  always  present,  and  in  the  later 
stages  is  due  to  a  mechanical  and  infective  paralysis  of  the 
bowel  musculature.  Hiccough  may  be  present.  Tenderness 
all  over  the  abdomen  is  common. 

Phsrsical  Signs,  General.— The  patient  lies  on  his  back, 
often  with  the  knees  drawn  up  to  relax  the  abdominal  wall 
and  to  keep  the  bedclothes  off  the  abdomen.  The  facial 
expression  is  anxious  and  drawn,  the  skin  is  dusky,  and  there 
are  often  dark  hollows  beneath  the  eyes,  which  themselves 
are  dull.  The  tongue  is  dry  and  brown,  often  cracked,  and 
protruded  with  difficulty ;  the  breath  is  offensive  and  the 
mouth  is  dry.  The  respuations  are  rapid  and  shallow. 
Tha  pulse  is  rapid,  usually  120  or  more  per  minute,  and  its 
tension  and  volume  are  dimir      ed. 

Local  Signs.— General  dioiension  of  the  abdomen  is 
almost  invariably  present  when  peritonitis  attacks  pre- 
viously healthy  patients,  but  it  is  important  to  realise  that 
both  in  the  aged  and  in  joung  children,  general  peritonitis 
may  be  present  with  a  flat  or  even  retracted  abdominal 
wall.  The  distension  is  usually  more  pronounced  below 
the  umbilicus  than  above  it.  Abdominal  respiratory  move- 
ment is  often  entirely  absent,  bi.t  it  may  be  seen  above  the 
umbilicus.  Visible  peristalsis  is  rarely  present,  and  its 
existence  in  general  peritoneal  infections  means  that  organi- 
sation of  exudate  has  taken  place,  causing  adhesive  obstruc- 
tion to  the  small  intestine. 

Rigidity  is  felt  all  over  the  abdomen  and  in  both  flanks, 
the  rectus  muscles  being  held  firm  so  that  accurate  palpation 
is  difficult ;  as  a  rule,  the  rigidity  is  most  intense  in  the  right 
iliac  fossa,  and  this  suggests  the  primary  cause  of  the  peri- 
tonitis. There  is  often  well-marked  deep  resistance  in  the 
right  iliac  fossa,  but  the  muscular  rigidity  commonly  prevents 
satisfactory  palpation  of  the  inflammatory  mass,  which  may 
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be  revealed  only  after  the  patient  is  anssthetised.  Tender- 
ness is  usuaUy  diffuse,  but  more  noticeable  in  the  right  iliac 
fossa  than  elsewhere.  Cutaneous  hypemsthesia  has  not  as 
a  rule  any  definite  distribution  when  general  peritonitis  is 
present.  A  tumour,  localised  and  defined,  is  not  commonly 
present  in  these  cases,  though  in  peritonitis  due  to  the 
leakage  of  an  appendicular  abscess  the  mass  of  the  abscess 
may  still  be  readily  palpable. 

Dulness  on  percussion  is  usuaUy  present  in  the  right 
ihac  fossa  and  in  both  flanks,  the  dulness  being  due  to  the 
presence  of  free  fluid  in  the  dependant  parts  of  the  abdomen. 

Auscultation  usually  reveals  abnormal  peristaltic  quies- 
cence. Rectal  and  vaginal  examination  may  show  the  pre- 
sence of  inflammatory  sweUings  on  the  right  side  of  the 
pelvis.     Douglas's  pouch  is  often  felt  to  be  full  of  fluid. 

Diagnosis 

.*•'•  °/*8^°S's  of  the  Character  of  an  Attack  of  Appendi- 
citis.-We  have  already-  dwelt  at  some  length  on  the  nature 
of  appendicular  colic  and  simple  catarrhal  appendicitis,  and 
we  shaU  now  consider  the  conditions  which  will  aid  in  the 
differentiation  between  the  four  clinical  varieties  of  the 
disease  m  its  acute  stage  which  we  have  described.  This 
IS  a  problem  of  the  greatest  importance,  though  often  of 
the  greatest  difliculty,  since  the  correct  treatment  of  appen- 
dicitis depends  upon  a  true  appreciation  of  the  precise 
pathological  state  of  the  patient  and  his  peritoneal  cavitv 

Acute  disease  limited  to  the  appendix  is  usually  recog- 
nised by  the  short  history  of  the  illness,  and  the  accurately 
localised  physical  signs.  As  regards  the  length  of  history 
It  IS  true  that  if  the  appendix  perforates  ver>-  early  in  the 
attack,  the  form  with  local  peritonitis,  or  even  general  peri- 
tomtis  ,s  likely  to  be  met  with,  but  if  the  historv  is  less  than 
four  days  m  duration,  and  the  abdominal  rigiditv  and 
tenderness  are  strictly  localised  to  a  small  area,  the  infection 
has  probably  not  extended  far  beyond  the  serous  coat  of 
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the  appendix  itself.  On  the  other  hand,  diffuse  tenderness 
may  be  present  even  in  these  cases,  but  true  rigidity  on 
firm  but  gentle  palpation  is  usually  quite  localised  to  the 
right  iliac  fossa. 

The  presence  of  an  abscess  due  to  appendicitis  is  diagnos- 
able  by  the  length  of  history,  and  by  the  presence  of  a  tumour 
which  is  known  to  be  increasing  in  size,  associated  usually 
with  persistent  fever.     If  the  question  has  to  be  decided 
when  the  patient  is  first  seen,  the  length  of  history  is  a  most 
valuable  guide,  especially  if  it  is  clear  that  the  local  symptoms 
of  pain  and  tenderness  are  not  subsiding.    Even  in  the  case 
of  a  large  accumulation  of  pus,  vomiting  does  not  often 
persist,  but  fever  is  very  constant.    There  is  no  need  to 
wait  imtil  there  is  visible  oedema  or  redness  of  the  skin,  for 
this  is  an  indication  of  infection  of  the  abdominal  wall,  and 
is  to  be  avoided.     Fluctuation  through  the  abdominal  wall 
is  not  usually  reliable,  but  a  visible  tumour,  which  in  part 
yields  a  dull  note  on  percussion,  is  valuable  evidence  of 
the  presence  of  an  abscess,  and  also  of  its  having  reached 
the  parietal  peritoneum.    A  fluctuating  swelling  may  be 
felt  in  the  pelvis  by  rectal  or  vaginal  examination.     In  some 
cases  appendicular  abscesses  contain  gas,   and  percussion 
dulness  may  be  obscured.     In  those  instances  of  abscess, 
due  to  appendicitis,  but  not  situated  in  the  right  iliac  fossa, 
the  history  usually  makes  it  clear  that  the  onset  of  the  illness 
was   associated   with   right   iliac   pain.    Occasionally   the 
abscess  is  situated  beneath  the  left  rectus  muscle,  and  in 
these  cases  examination  of  the  rectum   or  vagina  reveals 
inflammatory   thickening   passing   from   the   right   to   the 
left  side,  pointing  to  disease  of  an  appendix  Ijong  across  the 
pelvic  brim.     There  is  another  type  of  appendicitis  which 
should  be  considered  in  this  connection,  although  from  the 
clinical  aspect  it  might  almost  be  regarded  as  "sub-acute 
appendicitis,"  and  that  is  a  variety  in  which  a  tumour, 
even  a  large  tumour,  is  found  in  the  right  iliac  fossa,  and 
slowly  undergoes  resolu'-'n.    Such  urgent  symptoms   as 
arc  met  with  at  the  onse    of  attacks  of  this  form  of  the 
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disease  subside  rapidly,  and  it  is  only  the  presence  of  a 
tumour  which  gives  the  physician  in  charge  any  cause  for 
anxiety.    The  tumour  is  undoubtedly  due  to  infiltration 
of  the  wall  of  the  caecum  and  neighbouring  bowel  and  of 
the  omentum,   the  whole  process  being  non-suppurative. 
Such  cases  are  seen  at  the  end  of  five  or  six  days'  illness, 
and  they  can  be  differentiated  from  cases  of  appendicular 
abscess  only  after  expectant  treatment  for  a  few  days; 
they  may  be  regarded  as  instances  of  "  peri-appendicular 
tumour. "    The  size  of  the  tumour  usuaUy  begins  to  diminish 
at  the  end  of  a  week's  illness,  and,  as  a  rough  clinical  guide, 
we  may  consider  that  if  this  subsidence  does  not  begin  to 
occur  at  the  end  of  eight  to  ten  days  the  case  will  go  on  to 
suppuration. 

In  both  local  and  general  peritonitis  of  appendicular 
origin,  the  symptoms  are  usually  severe  at  the  onset,  and 
the  condition  of  the  patient  is  at  a  glance  seen  to  be  grave. 
The  pulse  is  rapid,  the  facial  expression  anxious,  and  the 
respirations  are  rapid  and  thoracic.    Considerable  rigidity 
of  the  abdominal  muscles  is  present,  and  one  of  the  best 
differential  signs  between  local  and  general  peritonitis  is 
that  in  the  former  rigidity  is  present  in  the  right  loin  but  not 
in  the  left,  whereas  in  general  peritonitis  there  is  universal 
rigidity.    A  more  or  less  defined  mass  is  more  often  felt 
m  local  peritonitis.    The  percussion  note  is  commonly  dull 
in  both  flanks  in  general  peritonitis,  but  in  peri-typhlitis 
the  duhiess  is  limited  to  the  right  flank.      In  cases  with 
general  peritoneal  infection  vomiting  is  often  prolonged, 
and  hiccough  is  not  rare. 

A  few  words  must  be  said  with  regard  to  the  signs  of 
peritonitis  in  the  old  and  the  very  young.  At  tlie  two  limits 
of  life  these  signs  are  often  equivocal ;  the  abdomen  of  a 
young  child  or  of  an  old  patient  may  sometimes  be  full  of 
pus.  but  yet  remain  somewhat  retracted  and  only  sliglitly 
rigid ;  in  the  old,  the  pulse  rate  is  often  not  much  increased, 
and  probably  this  is  accounted  for  by  the  fact  that  tht- 
heart  has  undergone  fibrotic  changes  before  the  attack  vi 
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appendicitis.     In  young  children  we  have  also  noted  an 
absence  of  vomiting  in  as  high  a  proportion  as  ten  per  cent 
of  acute  appendicitis  cases  of  all  types. 


Differential  Diagnosis 

The    diagnosis    of    acute    abdominal    diseases,    though 
difficult    is  somewhat  simplified  by  the  recollection  that 
nearly  fifty  per  cent,  of  the  urgent  cases  are  found  on  ex- 
ploration to  be  due  to  appendicular  disease.     This  fact 
however,  should  not  cause  either  the  physician  or  the  surgeon 
to  be  less  vigilant  in  his  examination  of  the  patient  or  less 
anxious  to  diagnose  the  condition  before  operation     An 
obscure  case  must  be  approached  with  a  full  knowledge  of 
the  possible  catastrophes  that  may  occur  within  the  walls 
of  the  abdomen,  as  weU  as  of  other  lesions  that  are  accom- 
panied by  acute  abdominal  pain.     A  brief  review  of  some 
of  these  conditions  is  aU  that  is  possible  in  these  pages 
The  first  consideration  is  the  sex  of  the  patient,  for  in  females 
disease  of  the  right  uterine  appendages  often  resembles 
appendicitis. 

Diseases  of  internal  female  genitalia.  Acute  Salpingitis 
This  disease  may  occur  in  precisely  the  same  forms  as 
appendicitis,  and  it  is  often  impossible  to  distinguish  cer- 
tainly between  the  peritonitis  of  salpingitis,  and  that  due 
to  appendicitis ;  this  is  especially  true  where  there  is  a  right- 
sided  abscess,  for  an  appendicular  abscess  may  occupy  the 
right  half  of  the  pelvis,  and  a  tubal  abscess  may  occupy  the 
lower  part  of  the  right  iliac  fossa.  The  existence  oi  a 
purulent  vaginal  discharge,  of  pelvic  pain,  of  a  rec.nt 
pregnancy,  and  of  scalding  pain  on  micturition  are  points  in 
favour  of  salpingitis.  As  a  rule,  too,  the  patient  with  tubal 
peritonitis  does  not  appear  to  be  so  ill  as  one  v\ith 
appendicular  peritonitis,  and,  though  lower  abdominal 
ngidity  IS  commonly  present,  the  pain  and  constitutional 
disturbance  are  less  severe  than  in  appendicitis  Va-iml 
or  rectal  examination  often  makes  the  diagnosis  clear,  since 
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salpingitis  is  a  bilateral  disease  and  often  there  is  clear 
evidence  of  inflammation  on  both  sides  of  the  uterus,  though 
a  large  mass  may  be  felt  only  on  the  right  side. 

Dysmenorrhea  and  ovarian  neuralgia.— Acute  pain  in 
the  right  iliac  fossa,  associated  with  some  rigidity,  con- 
siderable tenderness,  and  even  fever  and  slight  vomiting, 
may  occur  at  the  beginning  of  menstruation,  and  may 
persist  throughout  the  period.  The  patients  are  usuaUy 
neurotic  young  women,  and  the  resemblance  to  appendicitis 
may  be  very  striking,  but  a  careful  physical  examination, 
and  the  observation  of  the  coincidence  of  the  attack  with 
menstruation,  will  often  decide  the  diagnosis.  The  tongue 
usually  remains  clean,  and  the  function  of  the  bowels  is  not 
much  disturbed. 

Tubal  pregnancy.— li  an  ovum  becomes  deposited  in  the 
right  Fallopian  tube,  it  is  liable  to  cause  disturbance  of  the 
patient,  and  both  pelvic  and  right  iliac  pain  by  reason  of 
Its  unfavourable  position  for  growth  and  development. 
Attacks  of  pain  with  slight  vomiting,  and  even  lower  abdo- 
minal rigidity,  may  be  observed,  and  these  become  acute  if 
tubal  abortion  or  tubal  rupture  occurs  The  diagnosis  from 
appendicitis  is  to  be  made  by  a  careful  inquiry  into  the 
menstrual  history  of  the  patient,  with  especial  attention 
to  the  passage  of  decidual  blood,  and  by  vaginal  examination, 
which  often  reveals  a  mass  in  Douglas's  pouch  with  acute 
tenderness  on  pressure  through  the  lateral  vaginal  fornix. 
In  cases  of  tubal  rupture,  the  case  is  usually  clearly  one  of 
intra-peritoneal  hemorrhage  rather  than  of  intra-peritoneal 
bacterial  infection. 

Torsion  of  ovarian  cyst  or  fibroid.— The  pedicle  of  an 
ovarian  cyst  or  of  a  sub-peritoneal  fibroid  is  liable  to  become 
twist°d,  and  may  cause  acute  pain  in  tht  right  Uiac  fossa, 
vomiting,  constipation,  and  some  abdominal  rigidity.  Here 
again  reliance  must  be  placed  on  the  menstrual  history,  the 
age  of  the  patient,  and  the  results  of  vaginal  and  rectal 
examination.  Wlien  the  cyst  or  fibroid  has  become 
abdominal  rather  than  pelvic,  the  case  is  often  difficult,  but 
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the  onset  of  the  attack  is  not  so  definitely  associated  with 
right  iliac  pain  as  one  may  rightly  expect  in  appendicitis. 

Abdominal  Lesions  Comtnon  to  both  Sexes. — Any  of 
those  conditions  which  lead  to  diffuse  peritonitis  may  be 
confounded  with  appendicular  peritonitis,  and,  having 
regard  to  the  frequency  of  appendicitis,  the  diagnosis  often 
becomes  a  question  rather  of  pathological  odds  than  of 
clinical  certainty,  since  the  history  of  the  progress  of 
symptoms  is  all  that  one  has  to  rely  upon  in  many  cases, 
and  the  accuracy  of  the  anamnesis  varies  directly  with  the 
intelligence  of  the  patient,  and  his  or  her  condition  at  the 
time  of  examination. 

Gastro-intestinal  affections. — Acute  catarrhal  gastritis  may 
present  similarities  to  an  attack  of  appendicitis,  but  as  a 
rule  the  relation  to  some  error  in  diet  is  clear,  and  the  pain 
is  more  localised  to  the  upper  abdomen  ;  tenderness  in  the 
epigastrium  is  the  most  prominent  physical  sign,  and  fever 
and  leucocytosis  are  rarely  present. 

Acute  enteritis  due  to  food  poisoning,  or  such  mineral 
poisons  as  mercury  and  arsenic,  are  generally  accompanied 
by  profuse  diarrhcea  and  extreme  prostration,  and  are  dis- 
tinguished from  appendicitis  by  the  absence  of  localised 
tenderness  and  rigidity,  and  usually  of  distension.  The  pain 
is  more  obviously  colicky  in  character. 

Lead  Colic,  by  reason  of  the  constipation  which  is  asso- 
ciated with  it,  does  more  closely  simulate  appendicitis,  but 
the  indications  of  local  inflammation  are  wanting,  and  a 
careful  inquiry  into  the  occupation  and  physical  state  of 
the  patient,  as  regards  the  blue  line  on  the  gums  and  other 
manifestations  of  plumbism,  should  make  the  diagnosis 
fairly  certain. 

Mucous  Colic— When  this  affects  the  first  part  of 
the  large  bowel,  it  may  cause  doubt  as  to  the  nature  of 
the  attack ;  if  constipation  be  present,  the  diagnosis 
may  be  very  difficult,  since  right-sided  rigidity,  tenderness 
and  pain  may  all  be  present ;  as  a  rule,  however,  the  onset 
of  the  attack  is   less  sudden,   and   the  initial  sjinptoms 
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the  case  of  appendicular  inflam- 


are  Jess  severe,  than   in 
mation. 

blood  in 'r'^'/f'"    ""'    ^"P*^"^^    «"    "^^    P^«««"<:«    "^ 

blood  m  the  stools  for  a  correct  diagnosis. 

Typhoid  Fmr.-Typhoid  ulceration  commonly  occurs  in 
the  lower  part  of  the  ileum,  but  it  may  also  be  found  in  the 
c^cum  and  ascending  colon,  and  also  in  the  appendix  itself. 
A  J  ^^P!*"'!!^^  appendicitis  is  a  pathological  entity. 
Abdominal  rigidity,  tenderness  and  distension  are  all  seen 

con!^^  ?    .  T"'   ^"*    *^"  ^^'^"'^^  «"^*  «f  the  disease 
commonly  folI„ws  a  period  of  malaise  and  increasing  fever  • 
m  typical  cases  there  are  seen,  after  the  sixth  day,  the  rose 
Pink  spots  and  there  is  a  leucopenia.     Doubtful  cases  may 
be  decided  by  the  VVidal  reaction,  though  this  is  rarely 
positive  until  the  illness  has  lasted  at  least  a  week 
h.n!;"'''  f  «^«/'H«/  06s/r«c/,o«.-Cases  due  to  adhesions,  or 
bands,  or  to  mtemal  hernia,  may  have  an  onset  like  that  of 
acute   appendicitis.    The    urgency   of   the   vomiting,    the 
paroxysmal   pam.   and   the   early  distension   with  t:isible 
peristalsis,  without  evidence  of  localised  inflammation,  will 
generally  serve  to  distinguish  these  cases  from  appendicitis. 
Perjorated  Gastric  and  Duodenal  Ulcer. ~ii  these  cases  are 

dl  n  t  r''''"f !,'  '"  '"'•'■  ^•''"'■y'  "'■  Phy^'^^1  «»g"«.  they 
do  not  offer  great  diagnostic  difficulty.     When  a  consecutive 

peritonitis  has  appeared,  however,  the  physical  signs  become 

women  r-,  ^^'  ^"'""  ""''  "^^^^^  ^«^"  ^  y°""g  ^^^^^ 
women,  who  have  suffered  for  months  or  years  from  pain 

very  shortly  after  the  ingestion  of  food  ;  many  of  them  h'av^ 
ftad  attacks  of  vomiting,  and  haematemesis  is  common  • 
hyperesthesia  and  deep  tenderness  are  both  most  intense' 
m  the  upper  abdomen. 

Duodenal  Ulcer  is  commoner  in  men  between  thirty  and 
f<>rty  who  have  suffered  from  hunger  pain,  relieved  by  the 

afes  wT  r  '  "'^r  '"^  ^°™'^"^'  ^^^°"^t^d  i-^^^^e 
cases  with  melena.     The  onset  of  perforation  is  accompanied 

b  more  severe  prostration  than  is  usual  in  acute  appen- 
dicitis :    abdommol  rigidity  is  very  marked  from  the  first 
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and  the  most  acute  tenderness  is  usually  limited  to  the  upper 
segment  of  the  abdomen ;  vomiting  is  rarely  repeated  after 
the  onset  of  perforation  until  peritonitis  ensues.  The 
amount  of  free  fluid  in  the  abdomen  is  far  greater  than  is 
found  in  cases  of  appendicular  peritonitis.  If  the  abdomen 
is  not  distended,  the  diminution  or  absence  of  liver  dulness  is 
highly  suggestive  of  perforation  of  the  stomach  or  duodenum. 

Tuberculous  Peritonitis. — In  several  ways  may  this 
disease  give  rise  to  error  in  diagnosis ;  a  tuberculous  in- 
flammatory mass  in  the  right  iliac  fossa  may  lead  to  the 
diagnosis  of  appendicular  abscess ;  tuberculous  ulceration 
and  tuberculous  adhesions  may  lead  to  obstruction  with 
right  iliac  pain,  and  general  suppurative  infection  may 
follow  tuberculous  peritonitis.  A  careful  inquiry  into  the 
history  of  the  case  will  often  show  the  presence  of  alternating 
diarrhoea  and  constipation,  with  febrile  attacks  of  pain, 
and  progressive  loss  of  weight,  whilst  abdominal  examina- 
tion usually  reveals  more  than  the  one  inflammatory  mass 
in  the  right  iliac  fossa. 

Pneumococcal  Peritonitis. — In  the  case  of  children  this 
differential  diagnosis  may  be  very  difficult,  and  it  is  gener- 
rally  recognised  that  there  is  a  type  of  pneumococcal  peri- 
tonitis which  has  a  sudden  onset  closely  resembling  that  of 
appendicitis.  A  history  of  any  recent  illness  due  to  the 
pneumococcus  is  most  important,  and  such  infections 
include  not  only  inflammation  of  the  lung  and  pleura,  but 
also  abscesses  and  otitis  media.  The  relationship  of  pneu- 
mococcal peritonitis  to  disease  of  the  Fallopian  tubes  must 
not  be  forgotten,  and  an  examination  of  any  vaginal  dis- 
charge may  throw  light  on  the  diagnosis.  It  is  generally 
recognised  that  this  form  of  peritonitis  is  twice  as  common 
in  girls  as  in  boys. 

Acute  Pancreatitis. — The  sudden  onset  of  the  disease, 
the  distribution  of  the  pain,  its  extraordinarj'  severity, 
and  the  rapid  prostration  of  the  patient,  together  with  other 
pancreatic  symptoms,  of  which  we  shall  speak  later,  should 
enable  this  disease  to  be  distinguished  from  appendicitis. 
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Diseases  of  the  Gall-Bladder  and  BUe  Pas$ages.~Bt7iary 
coltc  may  closely  resemble  appendicitis  in  the  i,ai»  and 
ngidity  which  It  causes.  As  a  rule,  however,  the  ahdomiral 
pain  of  bUiary  colic  is  placed  higher  up  than  appendicular 
pain  and  is  felt  also  in  the  right  shoulder  at  the  back. 
The  local  tenderness  is  just  below  the  right  costal  margin. 

Cholecystttis.~Th,i  pain  of  this  condition  is  sometimes 
relerred  to  the  lower  quadrant  of  the  abdomen,  especially 
in  those  cases  where  the  gall-bladder  is  ver>^  large  or 
IS  low  by  reason  of  visceroptosis.  Even  when  there  is  in- 
ttammation  around  the  gall-bladder,  the  swelling  often 
has  a  pyriform  shape,  and  is  mainh-  above  the  umbilical 
plane. 

Lesions  of  the  Kidney.-Renal  colic,  or  ureteral  colic, 
with  pam  referred  to  the  external  genitalia  and  the  inner 
side  of  the  thigh,  together  with  haematuria  and  dis- 
turbances of  micturition,  should  not  give  rise  to  doubt  • 
but  m  those  cases  where  a  stone  is  fixed  low  down  in 
the  ureter,  the  symptoms,  and  localisation  of  tenderness 
may  suggest  appendicitis,  but  hardly  the  acute  form  of 
the  disease.     Skiagraphy  will  usually  make  the  diagnosis 

Pyelitis,  due  to  stone,  or  to  a  primary  bacterial  infection 
of  the  unnary  tract,  may  give  rise  to  acute  attacks  of  pain 
with  slight  vomiting,  fever,  and  abdominal  rigidity.  Extreme 
tenderness  over  one  or  both  kidneys,  especially  on  bimanual 
exammation,  and  a  careful  examination  of  the  urine  should 
serve  to  eliminate  appendicitis. 

Movable  kidney,  in  the  acute  attacks  known  as  Dietl's 
crises,  may  cause  a  little  doubt,  but  the  resemblance  to 
acute  appendicitis  is  very  slight.  In  most  acute  renal 
affections  there  is  an  absence  of  fever,  unless  pyelitis  be 
present.  An  examination  of  the  urine  should  never  be 
omitted  in  cases  of  abdominal  pain. 

Extra-abdominal  Diseases  which  may  resemble  Apbendic  'lis 
Pneumonia.-The  sudden  onset  of  this  disease  may  be 
attended  with  severe  abdominal  pain,  and.  when  the  right 
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lower  lobe  is  affected,  the  distribution  of  the  pain  to  the 
right  iliac  fossa  is  nut  uncommon.  There  may  also  be 
tenderness  and  some  abdominal  rigidity  in  these  cases.  A 
routine  examination  of  the  chest  in  all  these  acute  abdominal 
attacks  will  usually  exclude  this  source  of  error,  even  though 
the  signs  of  pneumonia  discoverable  do  not  amount  to  more 
than  suppressed  breath  sounds  or  a  slight  pleural  friction.* 

Malaria. — Abdominal  sjinptoms  are  not  \cxy  rare  in 
malarial  attacks.  If,  then,  a  malarial  subject  has  a  rigor, 
with  fever  and  acute  abdominal  pain,  and  with  localised 
tenderness  and  rigidity  over  the  right  half  of  the  abdomen, 
the  resemblance  to  appendicitis  may  be  very  marked.  The 
history  of  the  case,  and  the  discovery  of  splenic  enlarge- 
ment, should  arouse  suspicion,  and  the  diagnosis  may  be 
confirmed  by  an  examination  of  the  blood. 

Tahti. — Gastric  crises  may  lead  to  erroneous  diagnosis 
if  the  chief  seat  of  the  pain  be  in  the  right  iliac  fossa  and  a 
brief  examination  of  the  nervous  system  be  omitted.  An 
investigation  of  the  pupils  and  knee-jerks  will  usually 
prevent  this  mistake. 

Hysteria. — In  neurotic  men  as  well  as  women  the 
symptoms  and  signs  of  appendicitis  may  easily  be  counter- 
feited, but  such  conditions  arc  hardly  likely  to  be  mistaken 
for  the  graver  forms  of  appendicitis,  especially  if  the  general 
aspect  of  the  patient  is  considered.  In  such  patients  the 
patellar  reflexes  are  usually  markedly  increased,  while  the 
palate  reflex  is  commonly  absent. 

Tuberculous  and  suppurative  Arthritis  of  Hip,  and  Caries 
of  Spine. — Occasionally  the  flexion  of  the  leg  at  the  right  hip- 
joint,  with  local  tenderness  and  swelling,  may  appear  to  be 
due  to  a  lesion  above  Poupart's  ligament,  but  careful 
inquiry  into  the  history  will  prove  absence  of  true  abdominal 
symptoms.  Caries  of  spine  may  cause  right  iliac  pain,  and 
a  psoas  abscess  may  resemble  one  due  to  appendicitis.  In 
both  these  diseases  the  patients  are  usually  young  children, 
and  the  historj'  is  not  al  vs  quite  ckar,  InU  any  repeated 
•  See  also  pages  555-557- 
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vomiting  is  rare,  and  the  temperature  is  usually  not  much 
above  normal.    Rigidity  on   firm  abdominal   pressure   is 
usually  absent,  while  superficial  tenderness  may  be  present. 
Treatment.— The  method  of  classification  of  the  forms 
of  appendicitis  which  we  have  discussed  in  detail  is  par- 
ticularly suited  to  a  consideration  of  the  appropriate  treat- 
ment of  the  disease.     It  has  now  become  generally  recog- 
nised that  appendicitis  in  most  of  its  varieties  is  a  surgical 
disease,  and  at  most  hospitals  cases  of  appendicitis  are 
admitted  to  the  surgical  wards  as  soon  aj  the  diagnosis  is 
made,  so  that  tlie  surgeon  may  operate  at  the  time  which 
he  deems  best  for  each  individual  case.    A  correct  apprecia- 
tion of  the  exact  pathological  condition  is  more  likely  to  be 
acquired  by  one  who  is  accustomed  to  seeing  and  feeling 
the  interior  of  the  peritoneal  cavity  than  by  a  physician 
who  only  palpates  the  abdomen.    The  latter  may  give  an 
exceUent  opinion  as   to   the  desirability  of  operative  or 
expectant  treatment,  but  the  operator  himself  should  be 
the  best  judge  as  to  whether  a  given  mass  in  the  right  iliac 
fossa  IS  a  collection  of  pus,  or  merely  thickened  omentum 
and  infiltrated  bowel,  and  a  correct  estimate  in  this  direction 
often  determines  the  scope  of  the  operation.     It  is  indeed 
the   nature   of   the   operation   performed   in    these   acute 
abdommal  lesions  which  often  seals  the  fate  of  the  patient, 
and  the  best  results  can  only  be  obtained  by  those  who  have 
full  knowledge  of  the  safety  of  any  given  procedure.     If 
appendicitis  could  be  placed  on  the  same  basis  as  regards 
treatment  as  a  strangulated  hernia,  the  mortality  of  the 
disease  would  be  enormously  decreased,  but  this  is  hardly 
to  be  expected,  since  the  diagnosis  cannot  be  such  a  simple 
matter.    There  will  always  be  obscure  cases  of  appendicitis, 
and  the  lay  mind  requires  much  education  before  it  can 
appreciate  the  absolute  need  for  operative  interference  for 
a  lesion  that  is  not  visible  to  the  eye.    If  every  case  of 
appendicitis  were  operated  upon  as  soon  as  the  diagnosis 
had  been  made,  the  present  mortality  of  the  disease  would 
still  be  decreased,  but  in  a  number  of  cases,  no  doubt,  the 
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appendix  would  be  removed  for  catarrh  of  its  mucous 
membrane,  and  it  might  be  said  that  the  operation  was  not 
a  necessary  one.  But  in  view  of  the  shght  risks  of  an 
operation  for  this  condition,  and  the  fact  that  one  attack 
of  catarrhal  appendicitis  predisposes  to  future  disease,  who 
shall  deny  that  the  patient  may  not  only  have  been  saved 
from  a  fatal  attack,  but  also  have  escaped  the  annoyance  of 
recurrent  disease  ?  These  arguments  carry  more  weight  in 
view  of  our  present  knowledge  that  the  mortality  after 
operation  for  acute  appendicitis,  where  the  peritoneum 
exhibits  nothing  more  than  reactionary  serous  effusion,  is 
not  appreciably  higher  than  that  after  operation  in  the 
quiescent  stage ;  in  both  cases  this  mortality  is  under  one 
per  cent,  in  the  practice  of  most  surgeons. 

In  all  cases  of  appendicitis,  in  whatever  stage  the  disease 
is  first  met  with,  we  believe  that  the  best  results  are  obtained 
by  attention  to  the  following  procedure. 

I,  As  soon  as  the  diagnosis  is  made,  whether  immediate 
operation  is  decided  upon  or  not,  the  patient  should  be 
placed  in  bed  in  the  Fowler  position,  with  the  pel\-is  as  low 
as  possible.  This  position  should  be  rigidly  maintained 
from  the  time  of  diagnosis  until  convalescence  is  well  estab- 
lished, whether  operation  has  been  performed  or  not.  The 
patient,  even  if  a  young  child,  as  a  rule  prefers  this  position 
to  any  other,  and  since  its  more  common  use,  such  compli- 
cations as  sub-phrenic  abscess,  perisplenic  abscess,  pneu- 
monia, and  many  other  conditions,  have  been  much  less 
frequent.  It  favours  gravitation  of  any  infective  material 
to  the  bottom  of  the  pelvis,  where  it  is  least  likely  to  do 
harm,  it  favours  abdominal  drainage,  and  it  enables  the 
patient  to  perform  the  acts  of  micturition  and  defecation 
with  the  least  possible  disturbance.  The  position  of  the 
patient's  back  should  be  as  vertical  as  possible,  and  pillows 
must  be  piled  up  behind  him  until  comfort  is  attained  ; 
sometimes  six  are  required.  In  order  to  prevent  the  patient 
"  slipping  down  "  the  bed,  a  hard  bolster  must  be  secured 
beneath  the  flexor  aspect  of  the  patient's  thighs,  and  when 
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this  IS  carefully  adjusted  there  is  no  tendencj-  to  sHding 
down  the  bed  even  if  the  patient  is  verj-  stout.  There  is 
no  need  for  the  patient's  position  to  be  materially  altered 
by  the  nurse,  for  the  washing  process  can  easily  be  carried 
out,  and  both  micturition  and  defaecation  can  easil\-  be 
arranged  for  by  a  temporary  alteration  in  the  positicin  ..( 
the  lowest  pillows.  It  is  sometimes  difficiUt  to  make  an 
accurate  abdommal  examination  in  this  position,  but  even 
here  the  advantage  to  the  patient  should  outweigh  the 
convenience  of  the  medical  attendant,  although  occasionallv 
It  may  be  necessary  to  let  the  patient  down  for  a  minute  or 
two  to  make  an  accurate  examination. 

2.  Treatment  of  pain.— The  most  reliable  drug  for  the 
relief  of  abdominal  pain  is  morphia,  but  unfortunately  it 
IS  a  leucocytic  poison,  and  it  is  upon  the  activity  of  the 
leucocytes  that  the  patient's  life  probably  depends.     In 
addition  to  being  a  foe  to  the  patient,  morphia  increases 
the  difficulties  of  the  clinician,  for  by  its  soothing  effect  it 
obscures  aU  the  reflex  signs  from  which  the  pathological 
state  of  the  peritoneum  can  be  inferred ;  the  patient  states 
that  he  is  comfortable,  he  looks  less  anxious,  the  abdomen 
may  be  soft  and  moving  with  respiration,  and  yet  the 
peritoneal  infection  may  be  steadily  advancing.    Morphia 
also  inhibits  intestinal  peristalsis.     If  a  patient  be  seen 
after  morphia  has  been  used  to  any  extent,  the  true  state  of 
affau^  may  be  suspected  if  the  pupils  are  contracted,  the 
tongue  abnormally  dry,  and  the  abdomen  markedly  dis- 
tended, while  the  patient  states  that  he  feels  better  than 
he  did  before  the  injection,  or  the  administration  of  tlie 
opium  by  the  mouth.    As  we  have  said  in  a  preceding 
chapter,  morphia  has  no  place  in  the  treatment  of  peritonitis. 
Abdominal  pain  can  usually  be  reheved  by  the  application 
of  heat,  and  hot  fomentations  frequently  changed  will  often 
suffice,  or  dry  heat  may  be  used  in  the  form  of  wool  heated 
before  the  fire  and  firmly  bandaged  on,  or  by  the  use  of  a 
hot  water  bottle,  or.  better  stiU,  an  "  electric    poultice." 
Aspirin  in  twenty  grs.  doses  in  two  ounces  of  saline  gi\en 
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by  the  rectum,  is  often  useful  for  the  relief  of  pain,  but  the 
chief  reliance  must  be  placed  on  hot  applications,  though 
care  must  be  taken  not  to  blister  the  skin. 

3.  Diet. — We  have  already  stated  what  we  consider  to 
be  the  essentials  of  a  diet  for  these  acute  abdominal  cases, 
and,  as  a  rule,  alternations  of  barley  water,  raisin  tea,  and 
albumen  water  form  the  best  diet  for  the  early  stages,  either 
before  operation  or  after.  Alcohol  is  not  often  needed,  but 
if  there  is  any  indication  for  it  we  would  recommend  either 
diluted  brandy  or  a  dry  iced  champagne.  The  latter  is 
sometimes  useful  in  checking  vomiting  either  after  operation 
or  before  it. 

4.  The  question  of  aperients. — In  cases  of  mild  or  catarrhal 
appendicitis  it  often  happens  that  the  condition  improves 
greatly  after  the  bowels  have  acted ;  the  judicious  use  of 
aperients  therefore  plays  an  important  part  in  the  treatment 
of  appendicitis.  If  early  operation  is  f'ecided  upon,  all 
purgatives  should  be  withheld  till  the  operation  has  been 
performed,  but  if  a  policy  of  delay  is  adopted,  the  greatest 
judgment  is  required  as  to  the  desirability  of  aperients. 
In  catarrhal  appendicitis  regular  purgation  with  small  doses 
of  castor  oil  (two  to  four  drachms)  is  usually  a  sound  line 
of  treatment.  Some  clinicians  prefer  enemata,  but  there 
is  no  doubt  that  the  effect  of  an  enema  varies  greatly 
according  to  its  volume  and  the  energy  of  the  nurse  who 
administers  it,  and  in  many  cases  it  causes  repeated  and 
painful  peristalsis  even  of  the  small  intestine  ;  this  may 
disturb  protective  adhesions,  and  all  that  is  desired  is  the 
least  degree  of  peristalsis  that  will  propel  the  contents  of 
the  intestine  and  empty  the  lower  bowel. 

The  greatest  difficulty  arises  in  connection  with  those 
cases  where  a  localised  inflammatory  mass  is  present, 
especially  when  there  is  doubt  a^  to  whether  pus  is  present 
or  not,  or  again  where  the  diagnosis  of  abscess  has  been 
made,  but  operation  has  been  postponed ;  in  these  cases 
we  believe  it  is  wisest  to  give  neither  aperients  nor  enemata, 
-IS  both  are  liable  to  cause  such  peristalsis  as  will  weaken 
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adhesions  and  favour  the  leakage  of  pus  to  uninfected  areas 
of  peritoneum.  We  have  unfortunately  seen  se^-eraI  dis- 
asters m  such  cases.  So  long  as  it  is  felt  that  pus  may  be 
present,  the  bowels  should  not  be  stimulated,  even  if  it  means 
that  no  action  occurs  for  several  days,  but  as  soon  as  the 
mflammatory  mass  shows  a  tendency  to  subside,  and  the 
fe  as  of  an  abscess  are  allayed,  aperients  in  small  doses  are 
advantageous  and  wiU  hasten  convalescence.  In  peri- 
typhlitis and  diffuse  peritonitis  the  value  of  purgatives  is 
undeniable,  but  the  need  for  immediate  operation  is  greater 
and  we  shall  therefore  consider  their  use  after  dealing  witii 
operations  in  appenditicis. 


Operative  Treatment 

I.  Acute  Appendicitis.-Cases  of  this  type  are  usualh- 
seen  by  the  practitioner  early,  because  the  condition  of  the 
patient  at  the  onset  of  the  illness  often  gives  rise  to  con- 
siderable anxiety.     It  frequently  rests  with  him.  therefore 
to  decide  whether  treatment  by  immediate  operation  shall 
be  carried  out,  or  whether  the  surgeon  shall  be  summoned 
only  after  the  acute  symptoms  have  subsided.    The  argi.- 
ments  urged  in  favour  of  the  latter  course  are,  firstly  that 
immediate  operation  is  not  necessary,  and  secondly'  that 
the  operation  in  the  quiescent  stage  or  "  interval  operation  " 
IS  safer  than  the  operation  in  the  acute  stage.     With  regard 
to  the  first  point,  we  submit  that  it  is  rarelv  possible  to 
foretell  within  the  first  twenty-four  hours  what'  pathological 
course  the  disease  will  pursue,  and  in  answer  to  the  second 
that  practical  surgical  experience  has  shown  that  appen- 
dicectomy  in  the  acute    stage    has    not    an    appreciably 
higher  mortality  than  the  interval  operation,  if  performed 
withm  twenty-four  hours  of  the  onset  of  the  attick      It 
follows  therefore  that,  if  possible,  the  operation  should  be 
performed    within    twontj'-four    hours    of    the    onset    of 
symptoms,  for  then  the  risks  of  peri-typhlitis  will  be  avoided 
and  the  difficulty  of  the  operation  will  be  slight  nwin-  to 
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the  absence  of  inflammatory  adhesions.  Even  supposing 
that  a  case  which  would  have  subsided  without  operation  is 
selected  for  surgical  interference,  the  patient  escapes  a 
double  period  of  convalescence,  and  much  time  is  saved 
and  anxiety  avoided.  A  consideration  of  further  import- 
ance is  that  this  line  of  action  prevents  the  patient  adopting 
a  course  of  procrastination,  for  there  are  some,  who,  if  seen 
in  a  first  attack  from  which  recovery  ensues,  will  foolishly 
wait  for  a  second  before  realising  the  need  for  operation. 

operation  in  the  first  two  days  of  the  illness. — It  may 
usually  be  assumed  that  there  will  be  few  adhesions  around 
the  appendix,  but  it  is  well  to  be  prepared  for  difficulties, 
and  a  rectus  sheath  incision  affords  the  best  access  to  the 
appendix.    The  length  of  the  incision  depends  on  the  amount 
of  fat  in  the  abdominal  wall,  and  the  anterior  layer  of  the 
rectus  sheath  is  opened  over  the  outer  half  of  the  muscle, 
which  is  itself  displaced  inwards.     The  posterior  layer  and 
peritoneum  are  best  incised  verticallj-,  since  easy  access 
to  the  appendix  is  required.    An  endeavour  should  be  made 
to  preser\'e  the  nerves  which  enter  the  deep  aspect  of  the 
muscle,  and  the  deep  epigastric  artery  and  its  vence  comites 
should  be  pushed  out  of  the  way  if  possible.     On  opening 
the  peritoneal  cavity,  clear,  or  slightly  turbid,  fluid  may 
escape,  and  this  should  at  once  be  absorbed  by  gauze  plugs. 
This  fluid  is  usually  reactionary  rather  than  infective,  but 
nevertheless  the  general  peritoneum  should  be  shut  off  from 
the  seat  of  operation  by  the  insertion  of  wide  gauze  plugs, 
one  on  either  side,  and  one  at  the  lower  angle  of  the  wound. 
The  caecum  can  usually  be  pulled  up  into  the  wound,  and 
the  appendix  exposed.     If  the  base  is  not  inhltrated,  ampu- 
tation may  be  effected  by  means  of  a  crushing  clamp,  but, 
if  the  walls  of  the  appendix  close  to  the  caecum  are  much 
infected,  amputation  by  the  "  coat  sleeve  "  method  is  to  be 
preferred.     In  either  case  the  stump  should  be  buried  by 
one  or  two  sero-muscular  purse-string  sutures  through  the 
wall  of  the  caecum.     If  no  gross  perforation  of  the  appendix 
has  occurred,  the  peritoneum  is  dried  with  {^auzt-  plugs,  and 
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the  wound  closed  in  layers  without  drainage,  silk  or  catgut 
sutures  being  used  according  to  the  custom  of  the  surgeon. 
When  the  peritoneal  fluid  is  purulent  and  offensive,  it  is 
often  wise  to  drain  the  wound  according  to  the  method 
which  we  shall  describe  in  dealing  with  peri-typhlitis,  but 
the  bolder  course  of  closure  without  drainage  is  often  possible 
in  cases  of  acute  appendicitis  where  early  operation  is  per- 
formed.   As  a  guiding  rule  it  may  be  laid  down  that  where 
the  surgeon  is  in  doubt  it  is  better  to  drain  the  wound  than 
to  close  it,  for  one  seldom  regrets  leaving  a  vent  for  peri- 
toneal exudate,  and  many  wounds  are  opened  some  two  days 
after  the  primary  operation— in  some  cases  too  late  to  save 
the  patient.    After  the  appendix  has  been  amputated  and 
the  peritoneum  dry  sponged,  there  may  be  nothing  to  drain, 
but  where  a  rough  and  unhealthy  looking  cavity  is  left,  we 
prefer  to  drain  the  wound,  although  the  tube  may  have  to 
be  retained  for  only  a  day  or  two.     When  a  rectus  sheath 
incision  is  employed  for  approaching  the  appendix,  the  risks 
of  subsequent  ventral  hernia  are  not  great,  owing  to  the 
obliquity  of  the  wound  and  the  tendency  of  the  displaced 
muscle  to  resume  its  normal  position. 

Operation  after  the  first  two  days.— In  these  cases  treatment 
by  immediate  appendicectomy  is  not  so  attractive,  and  the 
reason  is  that  the  infection  has  commonly  spread  beyond 
the  limits  of  the  appendix  itself  and  produced  a  peri-typhlitis. 
However  the  time  limit  is  by  no  means  an  arbitrary  guide 
to  the  extent  of  the  inflammation,  and,  if  on  clinical  grounds 
the  case  appears  to  come  under  the  category  of  acute 
appendicitis,  the  wisest  course  lies  in  immediate  operation, 
as  in  the  cases  with  shorter  history;  but  clinically  and 
operatively  these  cases  should  usuaUy  be  classed  as  appen- 
dicular peri-typhlitis,  for  both  adhesions  and  exudate  are 
present. 

Appendicular  Abscess.— Before  operating  upon  an 
appendicular  abscess,  the  surgeon  should  endeavour  to  dis- 
cover whether  the  pus  lies  at  any  point  directly  beneath  the 
parietal  peritoneum,  or  whether  he  is  likely  to  enter  the 
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peritoneum  before  reaching  the  abscess  canty.  Careful 
light  percussion  over  the  inflammatory  mass  is  the  best 
means  of  ascertaining  this,  and  if  a  dull  area,  even  of  very 
small  extent,  can  be  discovered,  this  should  be  chosen  as 
the  site  of  the  incision.  If  no  dull  spot  can  be  detected,  it 
is  not  as  a  rule  necessary  to  wait  until  the  abscess  reaches 
the  surface,  but  the  mode  of  operative  procedure  should  be 
slightly  altered. 

A.  When  the  abscess  has  reached  the  parietal  peritoneum.-^ 
li  the  dull  area  lies  outside  the  lateral  vertical  plane,  a 
"  spanning  "  or  muscle-splitting  incision  should  be  adopted. 
The  skin,  fascia,  and  e.xtemal  oblique  should  be  divided  in 
a  direction  corresponding  to  that  of  the  external  oblique 
fibres ;  the  internal  oblique  and  transversalis  should  be  split 
with  a  blunt  instalment  in  a  horizontal  direction  nearly  at 
right-angles  to  the  primary  incision,  and  separated  with 
deep  retractors.  The  floor  of  the  wound  should  now  be 
mspected  carefully,  and  if  there  is  evidence  of  inflamma- 
tory  infiltration  of  the  transversalis  fascia  and  parietal 
peritoneum,  so  that  these  cannot  be  picked  up  with  forceps, 
It  may  be  inferred  that  the  pus  lies  directly  beneath,  and  the 
abscess  may  be  opened,  preferably  by  a  blunt  instrument. 
If  the  floor  of  the  wound  appears  to  be  free  from  infiltration, 
the  edges  of  the  wound  should  be  well  retracted,  and  a  suit- 
able spot  sought  for. 

If  the  dull  area  lies  near  the  outer  btjrder  of  the  rectus 
muscle,  a  rectus  sheath  incision  should  be  used,  while  for 
an  abscess  close  to  the  middle  line  a  paramedian  incision 
IS  suitable.  Incision  directly  through  the  rectus  muscle 
IS  to  be  avoided  if  possible.  Obliquitj-  of  the  route  through 
the  layers  of  the  abdominal  wall  does  not  interfere  with 
satisfactory  tube  drainage,  and  is  the  best  precauti<mar>' 
measure  against  subsequent  hernia.  Direct  access  through 
muscles,  if  the  tube  has  to  be  retained  for  more  than  a  week, 
usually  leaves  a  scar  in  which  the  parietal  peritoneum  is 
adherent  to  the  skin. 

When  once  the  abscess  is  opened,  notice  shoiUd  be  taken 
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of  the  character  of  the  escaping  pus,  and  this  should  be 
absorbed  with  gauze  plugs;    sweet  odoured  pus  usually 
signifies  a  non-perforative  appendicitis,  but  the  pus  of  most 
appendix    abscesses    is    extremely   offensive.    The    cavity 
should  then  be  very  gently  explored  with  the  finger,  and  at 
any  point  where  the  wall  appears  weak  a  gauze  plug  should 
be  inserted  to  prevent  leakage  into  the  general  peritoneal 
cavity,  such  plugs  being  left  in  position  for  forty-eight  hours. 
The  pus  should  be  gently  mopped  out  with  gauze,  and  a 
large  drainage  tube  inserted,  with  a  gauze  plug  wrapped 
round  the  portion  within  the  abdominal  wall  to  prevent 
infiltration  of  the  muscular  layers.    The  tube  should  just 
reach  the  bottom  of  the  abscess  and  rest  lightly  on  its  floor. 
The  wound  may  next  be  closed  loosely  around  the  tube  by 
means  of  a  few  catgut  stitches.     The  tube  is  best  secured  to 
the  skin  by  a  salmon  gut  suture.     Appendicectomv  in  cases 
of  localised  abscess  of  this  type  is  certainly  better  postponed 
until  the  abscess  is  healed,  and  the  procedure  which  we 
recommend  will  be  mentioned  below. 

B.  When  the  abscess  can  be  reached  only  across  the  general 
peritoneal  c«ri/>'.— Here  the  site  of  incision  must  be  in  accord- 
ance with  the  most  prominent  part  of  the  swelling.     As 
soon  as  the  peritoneum  is  opened,  the  normal  intestine  must 
be  gently  displaced  and  protected  from  infection  by  the 
insertion  of  wide  gauze  plugs  around  the  wound.     The  knger 
is  then  pushed  on  in  the  space  left  between  these  plugs, 
and  the  inflamed  area  sought  for:    adhesions  are  gently 
broken  down  until  the  finger  enters  the  abscess  cavity  • 
the  pus  is  rapidly  absorbed  by  gauze  plugs,  or  sponges,  and 
the  cavity  dn<  i.     If  the  appendix  can  be  readUy  felt  and 
brought  up  near  the  surface  without  much  disturbance  of 
the  walls  of  the  cavity,  there  is  not  much  added  risk  in  per- 
formmg  immediate  appendicectomy,  and  the  patient  will 
be  saved  from  a  second  operation,  which  is  itself  often 
difficult  and  dangerous.     We  do  not  hold  that  this  course 
should  be  adopted  in  every  case,  but  the  peritoneum  around 
the  abscess  cavity  is  probably  protected  to  some  extent 
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by  an  exudate  containing  many  active  leucwytes ;   more- 
over, the  fact  of  localisation  of  the  abscess  indicates  a  con- 
siderable degree  of  local  resistance,  and  the  colon  bacillus 
often  loses  much  of  its  virulence  in  a  locahsed  abscess,  s.. 
that  the  risks  of  spreading  the  infection  by  soiling  the  neigh- 
bourmg  peritoneum  with  pus  from  a  localised  abscess  are 
small.    The  results  of  evacuation  of  the  abscess  and  removal 
of  the  focus  of  infection  in  .hese  cases  at  one  operation,  as  a 
matter  of  experience,  compares  very  favourably  with  the 
results  of  drainage  and  appendicectomy  in  two  stages   and 
where  the  procedure  appears  easy  we  believe  it  is  also  safe 
but  each  case  must  be  judged  according  to  the  state  of 
affairs  found  at  the  operation,  and  to  adopt  any  routine 
procedure  in  these  cases  is  unwise.     In  any  case,  whether 
immediate  appendicectomy  is  carried  out  or  not    the  pro- 
tecting plugs  should  be  replaced  by  fresh  ones  at  the  end 
of  the  operation  after  all  visible  pus  has  been  wiped  away 
and  a  large  drainage  tube  should  be  secured  in  the  wound 
These  plugs  will  usually  have  fulfilled   their  function  of 
causing  peritoneal  adhesions  in  two  or  three  days,  and  may 
then  be  removed ;    the  tube  must  be  kept  in  position,  but 
gradually  shortened  as  the  healing  of  the  abscess  cavity 
tends  to  push  it  out  of  the  wound.     It  is  rarely  required  for 
more  than  ten  days. 

Retro-caecal  and  peri-renal  abscesses  are  best  approached 
from  the  lorn  by  a  spanning  incision  and  treated  by  incision 
and  drainage  only. 

Pelvic  abscesses  can  usually  be  reached  from  the  abdomen 
though  the  peritoneal  cavity  may  have  to  be  traversed 
before  the  abscess  is  entered ;  occasionally,  however  the 
abscess  is  found  to  point  into  the  lumen  of  the  rectum  in 
the  male,  or  into  the  vagina  in  the  female.  In  the  latter 
case  there  is  very  little  difficulty  in  drainage  through  the 
postenor  vaginal  fornix,  and  in  the  former  some  surgeons 
advocate  drainage  through  the  waU  of  the  rectum  We 
have  several  times  adopted  this  rectal  route  for  pelvic 
abscesses  which  could  not  be  reached  from  the  abdomen 
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and  have  found  it  fairly  satisfactorj-,  but  it  is  not  nevoid 
of  risk  and  it  is  difficult  to  maintain  satisfactory  drainage, 
since  a  tube  will  not  stay  in  position  for  more  than  two  daj's, 
and  its  presence  tends  to  the  formation  of  a  track  along 
which  fseces  may  pass  into  the  peri-rectal  tissues. 

Removal  of  appendix  after  drainage  of  appendicular 
abscess. — The  need  for  appendicectomy  after  the  cure  of 
an  abscess  is  still  questioned  by  some  surgeons,  but  we 
believe  it  to  be  the  correct  course  in  everj'  case,  since  at 
the  lowest  computation  something  like  39  per  cent,  of 
patients,  who  have  had  abscesses  drained,  suffer  from  local 
recurrent  abscesses  or  altacks  of  appendicitis,  and  any  of 
these  may  prove  fatal.  It  is  true  that  the  operation  may 
be  among  the  most  difficult  in  abdominal  surgery,  but,  if 
care  and  good  judgment  are  exercised,  the  mortality  is  no 
higher  than  that  of  the  ordinary  interval  operation  after 
non-suppurative  attacks.  The  interval  which  is  allowed  to 
elapse  between  the  healing  of  the  abscess  and  the  second 
operation  varies  in  the  practice  of  different  surgeons  ;  we 
prefer  to  wait  at  least  three  weeks,  during  which  time  the 
patient  is  able  to  gain  in  general  health  and  take  a  little 
exercise  before  undergoing  another  operation,  but  it  is  most 
important  that  the  patient  should  be  regarded  as  an  invalid 
until  the  appendix  has  been  removed,  and  all  vigorous  exercise 
should  be  forbidden  ;  the  diet  should  be  light,  and  care  be 
taken  in  the  regulation  of  the  bowels.  The  choice  of  incision 
will  varj-  with  the  primary  wound  ;  if  a  spanning  incision 
was  adopted  in  the  right  iliac  fossa,  and  the  scar  shows 
sign  of  weakness,  it  is  best  to  excise  the  scar  tissue,  remove 
the  appendix,  and  perform  a  cure  for  ventral  hernia  b\- 
sutur ng  the  muscular  layers  so  that  their  margins  (nerlap, 
and  each  muscle  affords  a  double  layer  of  tissue  to  cover 
the  wound.  If  the  original  spanning  scar  is  sound,  we  prefer 
to  remove  the  appendix  through  a  rectus  sheath  incision, 
and  if  this  was  the  original  route  we  go  through  the  original 
scar.  The  object  is  to  have  sufficient  room  for  the  second 
operation,  which  may  be  difficult,  and  at  the  same  time  to 
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strengthen  the  old  scar  if  it  shows  sif^ns  of  weakness.  Drain- 
age of  these  wounds  is  sometimes  necessary  for  a  day  or 
two  owing  to  the  ahnost  certain  infection  of  the  ragged 
cavity  remaining  after  the  appemlix  has  been  removed, 
in  cases  where  adhesion^  are  still  abundant. 

Treatment  of  Non-suppurative  Appendicular  Tumour. 
—  Occasionaily  the  surgeon  explores  a  case  of  appendicitis, 
e.xp'cting  to  open  an  abscess,  and  after  due  exploration, 
he  finds  no  pus,  but  only  inflammatory  thickening  of 
bowel  and  omentum.  Such  cases  are  best  treated  by 
means  of  a  drainage  tube;  leading  from  the  mass  to  the 
suni.^e.  Exudate  comnnmly  escapes  after  the  second  day, 
and  the  tumour  subsides.  The  tubr  may  b<  left  out  early 
in  accordance  with  the  nature  of  the  discharge,  and  about 
three  weeks  after  the  tumour  has  gone,  tiie  operation  of 
appendicectomy  may  be  safely  performed. 

Operation  for  Local  Appendicular  Peritonitis  (Peri- 
typhlitis).— As  s.ion  as  the  diagnosis  is  marie,  o|)erative 
interference  is  usually  a  necessity,  and  tiie  essentials 
here  are  rapid  removal  of  the  offending  appendix,  and 
avoidance  of  further  infection  of  the  peritoneal  cavity.  The 
patient  should  always  be  placed  on  the  tabh  with  the  pelvis 
low,  and  protective  plugs  should  be  used  after  the  peri- 
toneum is  opened,  ♦ )  shut  off  the  seat  of  operation  from 
healthy  intestine.  The  incision  should  pass  either  through 
the  sheath  of  the  rectus  or  through  the  muscle  itself ;  if 
the  general  condition  of  the  patient  is  not  good,  the  latter 
route  is  better,  as  it  is  the  quickest  way  into  the  p  itoneal 
cavit}",  and  the  success  (jt  the  operation  depends  largely 
upon  the  rapidity  of  its  execution,  since  the  patients  are  not 
in  a  lit  state  to  stand  prolonged  .tmcsthesia.  The  appendix 
should  be  sought  for  between  the  protect  iig  gauze  plugs 
by  gently  dislodging  the  cacum,  and  all  intlaminatory  fluid 
and  pus  should  be  rapidly  absorbed.  It  is  often  difficult 
to  bring  the  ca;cum  up  into  the  wound,  and  thus  the  appendix 
stump  is  buried  with  difficultv  ;  thi<  should  u  doubtedly 
be  attempted  even  when  the  ca;rum  is  very  fixed,  but  if  it 
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is  found  to  be  impossible  witiutut  running  the  risk  <if  breaking 
down  protective  adhesions,  it  is  better  t«)  tie  a  ligature  firmly 
around  the  biise  of  the  appendix,  after  securing  its  mesenteric 
vessels,  than  to  prolong  the  operation  and  run  the  risk  of 
spreading  the  infection.  We  prefer  to  crush,  ligature,  and 
bury  the  stump  of  the  appendix,  but,  if  this  cannot  be 
carried  tmt  quickly  and  witliout  much  difficulty,  the  crushing 
may  be  dispensed  with,  and  even  the  burying  is  not  abso- 
lutely necessarj-.  Very  rarely  is  simple  ligature  followed  by 
a  f«cal  fistula  which  can  be  attributed  to  leakage  througli 
the  appendix  stump.  In  some  cases  als«)  it  is  difficult  to 
make  sutures  hold  in  the  wall  of  the  caecum.  As  a  suture 
material  silk  is  preferable  to  catgut,  since  the  latter  is 
absorbed  ver>-  rapidly  within  the  peritoneal  cavity.  After 
the  appendix  has  been  removed,  the  peritoneum  at  the  seat 
of  operation  should  be  carefully  dried  with  gauze,  and  a 
large  drainage  tube  should  be  placed  in  position ;  the  pr<t- 
tective  plugs  may  now  be  withdrawn,  and  it  is  usually' 
the  wisest  plan  to  insert  a  fresh  one  on  the  inner  side  of  the 
wound,  to  be  left  in  position  for  the  succeeding  forty-eight 
hours.  With  regard  to  drainage,  more  than  one  tube  is 
rarely  needed  but  care  must  be  taken  that  it  is  directed 
down  to  the  floor  of  the  pelvis  ;  we  prefer  to  have  also  one 
lateral  opening  in  the  tube  opposite  the  infected  operation 
area  which  corresponds  roughly  to  the  level  of  the  pelvic 
brim  ;  a  narrow  gauze  plug  within  the  tube  favours  drainage 
by  capillar)-  attraction,  and  thus  we  have  a  modification 
of  the  "  cigarette  drain."  If  the  patient  is  kept  rigidly  in 
the  Fowler  position,  loin  drainage,  or  even  drainage  directed 
from  the  appendix  stump,  is  never  needed,  since  the  infective 
fluid  passes  to  the  bottom  of  the  pelvis,  and  intra-abdominal 
pressure  causes  it  to  escape  through  the  one  pelvic  tube. 
The  wick  should  be  changed  whenever  the  dressing  is  done  ; 
as  a  rule  once  in  the  twenty-four  hours  is  sufficient,  and  the 
protective  plug  may  be  removed  altogether  at  the  end  of 
two  clear  days.  The  tube  must  be  gently  rotated  at  each 
dressing,  to  prevent  its  becoming  adherent  to  bowel,  and 
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it  may  as  a  rule  be  gradually  withdrawn  and  sliortened 
daily  after  the  fourth  day. 

Operation  for  General  Appendicular  Peritonitis. -- 
— Immediate  operation  in  these  cases  offers  the  only  chance 
for  the  patient,  and  since  this  has  become  clearly  recognised 
the  mortality  has  fallen  considerably.  In  the  days  before 
operative  treatment  is  considered  essential,  a  few  cases 
that  were  clinica''-  .  ,  >  '  peritonitis  may  have  recovered, 
but  now  the  m    til  '     amon      '  ■  most  unpromising  cases 
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of  li'  essentials  for  success,  the 
incision  should  pass  through  the  right  rectus  muscle.  If 
the  peritoneal  cavity  is  full  of  infective  purulent  fluid,  pro- 
tective plugs  are  useless,  and  therefore  the  caecum  should 
be  found  without  delay,  and  the  appendix  removed  in  the 
quickest  way  possible,  consistent  with  prevention  against 
leakagf  fom  its  stump.  All  the  fluid  encountered  should 
be  abs.  r'«d  by  gauze  plugs  and  the  seat  of  operation 
rendered  as  clean  as  possible.  Washing  with  saline  is  un- 
desirable, since  it  is  as  likely  to  ca^use  diffusion  of  infective 
material  into  the  peritoneal  cavity  as  to  wash  it  out  of  the 
wound.  Secondarj'  incisions  on  the  left  side  of  the  abdomen 
are  not  usually  of  much  advantage,  sin-e  the  whole  peri- 
toneum cannot  be  reached  through  either  e  or  two  incisions, 
and  in  general  peritonitis  the  place  of  h^  jurgeon  is  merely 
to  aid  the  patient's  resistance,  for  he  cannot  hope  to  remove 
all  the  invading  organisms.  Drainage  is  provided  for  in 
the  way  we  have  already  described,  and  a  second  tube  is 
rarely  needed,  though  some  surgeons  make  a  practice  of 
placing  a  second  tube  down  to  tlie  caput  caci :  plugs  outside 
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the  tube  may  sometimes  be  used  with  advantage.  Sutures 
of  silk  or  catgut  may  be  used  fo^  the  peritoneum,  catgut 
for  the  rectus  sheath,  and  salmon-gut  for  the  skin.  We 
prefer  catgut  for  all  the  deep  sutures,  for  thus  the  possibility 
of  stitch  sinuses  is  reduced  to  a  minimum,  and  if  strong 
catgut  be  used  it  will  hold  till  the  wound  is  sealed  in  its 
separate  layers.  The  wound  should  not  be  closed  too  tightl>' 
around  the  drainage  tubes. 

Post  Operative  Treatment 

We  have  already  insisted  on  the  value  of  the  Fowlor 
position  in  dealing  with  peritoneal  inflammation  both  before 
and  after  operation.  In  addition  to  this  treatment  by  posture, 
we  must  urge  the  \alue  of  saline  administration.  The 
leading  feature  of  intestinal  toxaemia,  particularly  when 
due  to  the  to.xins  of  the  colon  bacillus,  is  loss  of  body  fluids. 
Fluid  often  accumulates  within  the  intestinal  lumen,  but 
the  connective  tissues  rapidly  Itjse  their  fluid,  and  the  sunken 
appearance  of  the  face  in  peritoneal  poisoning  is  abundant 
clinical  evidence  of  this  fact.  To  compensate  for  this  loss, 
saline  should  be  given  in  large  quantities.  It  is  best  given 
per  rectum  by  means  of  some  such  apparatus  as  is  repre- 
sented on  page  78.  This  appiiratus  should  be  in  readiness 
before  the  patient  is  returned  to  bed  from  the  operating 
table,  and  by  its  use  it  is  often  possible  to  get  f(.ur  or  rtve 
pints  absorbed  before  the  effect  of  the  anicsthetic  has  worn 
off.  Tiie  fluid  should  flow  in  very  slowly,  and  the  reservoir 
should  Oe  only  some  six  inches  above  the  level  of  the 
buttocks.  By  this  means  it  is  possible  to  get  ten  to  fifteen 
pints  of  saline  absorbed  in  the  lirst  twenty-four  hours  after 
operation,  and  we  believe  that  many  lives  have  been  saved 
by  this  simple  procedure.  It  used  to  be  stated  that  the 
saline  washed  out  the  toxic  material  from  tlie  peritoneum, 
and  that  ♦he  amount  of  discharge  was  tlierefore  abundant, 
but  we  have  not  foimd  this  to  be  the  case,  nor  is  the  urinarv 
excretion  noticeably  increased  in  amount  ;    it  is  tlierefore 
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safe  to  assume  tliat  the  saline  is  used  to  make  up  the  body 
fluids  of  the  patient,  and  indeed  this  is  obvious  in  manv 
cases,  for  after  a  few  hours  the  sunken  and  dried  skin  of 
the  patient  often  fills  out  and  becomes  normal  in  appear- 
ance. If  the  saline  is  not  readily  absorbed  by  the  rectum, 
an  enema  should  be  given  to  ensure  emptiness  of  the  lower 
bowel.  No  purgatives  are  to  be  given  while  the  saline 
administration  is  continued.  If  saline  proctoclysis,  as 
administration  per  rectum  is  called,  is  not  satisfactory, 
dermatoclj-sis,  or  subcutaneous  saline  infusion,  maj'  be 
substituted,  and  in  this  way  a  large  volume  of  salt  scilution 
cim  be  absorbed.  This  can  be  initiated  during  the  operation 
if  thought  desirable,  as  it  often  is  in  the  case  of  young 
children.  A  more  rapid  method  of  securing  saline  absorption 
is  by  sub-fascial  infusion,  carried  out  by  piercing  the  purified 
skin  and  the  a.xillary  border  of  the  pectoralis  major  with  a 
hollow  needle  attached  to  a  reservoir,  or  large  syringe,  so 
as  to  pass  beneath  the  a.xillary  fascia.  In  an  adult,  a  pint 
of  fluid  can  be  thus  introduced  and  will  be  gradually  absorbed. 
For  shock  during  operation,  or  sh(»rtly  after  it,  the  most 
rapid  method  of  saline  absorption,  namely,  intravenous 
infusion,  must  be  used. 

In  our  opinion  most  cases  of  local  appendicular  {xritonitis, 
and  all  of  general  peritonitis,  are  best  treated  by  the  con- 
tinuous administration  of  saline  during  tiu-  first  twenty-four 
liours  after  operation,  whilst  cases  of  acute  appendicitis 
and  appendicular  absces-i  which  exhibit  a  peritonitic  facies 
are  also  benefited  by  it. 

The  questions  of  diet  and  tin-  relief  of  pain  have  already 
been  discussed,  but  something  remains  to  be  said  on  the 
matter  of  aperients.  There  is  net  doubt  that  intestinal 
toxamia  is  best  avoided  by  early  and  free  purgation,  but 
we  consider  that  in  severe  infections  the  absorption  of  saline 
is  of  more  vital  importance  than  activity  of  the  bowels.  If 
Naline  administration  is  held  to  be  desirable,  it  is  tlu-ntore 
necessary  to  wait  imtil  a  satisfactory  quantity  has  been 
absorbed   before    purgatives   are   given.      This   may  mean 
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waiting  twenty-four  hours  from  the  time  of  operation,  but 
we  have  never  seen  harm  result  from  this  delay,  though  if 
both  saline  absorption  and  immediate  purgation  were  con- 
sidered necessary,  the  fluid  might  be  injected  beneath 
the  skin.  An  enema  is  sometimes  called  for  if  the  procto- 
clysis is  not  satisfactory',  but  even  this  tends  to  cause 
repeated  peristalsis,  which  is  unfavourable  for  the  absorption 
of  salt  solution.  If  there  is  any  question  as  to  the  security 
of  the  appendix  stump,  small  enemata  should  be  used  rather 
than  purgatives,  since  the  latter  are  more  prone  to  cause 
leakage  of  faecal  matter  either  from  the  stump  of  the  appendix 
or  from  infiltrated  and  devitalised  bowel  in  its  neighbourhood. 
As  to  the  choice  of  purgatives  and  the  time  at  which 
they  should  be  given,  there  is  mtich  difference  of  opinion. 
If  there  is  need  for  saline,  the  aperients  can  quite  well  be 
withheld  until  sufficient  saline  has  been  absorbed,  and  in 
those  cases  where  the  patient  is  not  suffering  from  loss  of 
tissue  fluids  there  is  usually  little  anxiety  about  the  action 
of  the  bowels.  Cases  of  localised  abscess,  and  of  acute 
appendicitis,  can  be  quite  safely  treated  in  the  same  manner 
as  ordinary  abdominal  diseases  after  operation,  and  an 
aperient  should  be  given  on  the  second  or  third  night, 
according  to  the  custom  of  the  surgeon.  For  such  patients 
castor  oil  in  half-ounce  doses,  repeated  in  six  hours  if 
necessary,  acts  satisfactorily.  In  cases  of  spreading  or 
general  peritonitis,  purgatives  should  be  given  as  soon  as 
proctoclysis  has  been  discontinued,  and  here  we  prefer 
doses  of  magnesium  sulphate,  two  drachms  every  two  hours, 
or  from  a  half  to  one  grain  of  calomel  every  hour,  until 
the  bowels  act.  If  these  aperients  cause  vomiting,  recourse 
must  be  had  to  turpentine  enemata.  Eserine  salicylate  has 
recently  been  used  as  a  hypodermic  purgative,  and  by  reason 
of  its  stimulating  effect  on  non-striped  muscle  it  does  un- 
doubtedly aid  peristalsis.  It  is  best  given  in  a(iue()us 
Milution  in  doses  of  gr.  i/4()-i/io<)  injected  into  the  buttock 
intramusciilarh .  We  have  found  it  distinctly  valuable,  but 
no!  .ibst.lutdv  reliable,  and.  as  a  matter  of  fact,  it  appears 
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to  act  best  when  given  in  small  doses  at  the  same  timt;  as  a 
saline  aperient,  for  by  this  means  both  the  muscle  and  the 
mucous  glands  of  the  intestine  are  stimulated.  Tlio  in- 
jection may  be  repeated  at  four  hourly  intervals  for  ti\e 
or  six  doses.  We  have  never  seen  eserine  prt)duce  diarrlueu 
or  bleeding  from  the  rectum.  Pituitary  extract  may  als<. 
be  used  to  stimulate  intestinal  activity  (i  c.c.  h(,urly  for  j 
doses) . 

If  vomiting  is  taking  place,  purgatives  by  the  mouth  art- 
to  be  avoided,  and  an  enema,  followed  hw  eserine,  is  especi- 
ally appropriate.  It  is  certainly  true  that  if  the  bowels  be 
freely  opened  in  cases  of  peritonitis,  the  patient's  chance  of 
recovery  is  greatly  improved,  since  poisoning  from  the  de- 
composing intestinal  contents  is  avoided;  but  at  the  same 
time  the  existing  peritoneal  infection  remains  to  be  dealt 
with  by  the  bacterial  resistance  of  the  patient.  If  tlu- 
bowels  act  normally  after  the  operation,  without  the  aid 
of  drugs,  it  is  evidence  of  the  re-establishment  of  peristalsis, 
and  may  be  considered  a  very  good  omen  as  regards  prognosis. 
Failure  of  both  aperients  and  enemata  point  to  paralysis 
of  the  bowel,  and  the  prognosis  is  correspondingly  grave. 
There  are,  however,  some  cases  in  which  a  toxic  diarrhoea 
develops,  and  in  these  also  the  prognosis  is  bad. 

Value  of  Serum  and  Vaccines.— Of  recent  years  an 
anti-colon  bacillus  serum  has  been  prepared  and  has  been 
\ised  in  a  large  number  of  cases  of  appendicular  peritonitis. 
Wlure  there  is  a  perforation  of  the  appendix,  the  main 
infection  is  probably  due  to  the  colon  bacillus,  but  it  must 
be  remembered  that  the  most  virulent  and  fatal  infection  is 
streptococcal,  or  due  to  the  streptoc«)ccus  pyogenes  and  tlu' 
colon  bacillus  together.  Under  these  circumstances  it 
would  apjH-ar  a  ratitmal  course  to  administer  anti-colon 
serum  in  all  cases  where  there  is  a  perforative  Ifsion  of  the 
appendix,  and  also  an  anti-streptcK'occic  serum  in  thos«- 
ca>es  where  stained  hlIn^  of  tlu-  exudate  sliow  the  prfstnu- 
of  these  cocci.  Such  has  been  our  practice  during;  tlic  last 
fiw  years  as  regards  the  perfiirative  attai  ks  of  appendiciti.- 
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where  the  condition  of  the  patients  at  the  time  of  operation 
was  obviously  grave.     The  worst  cases,  with  local  or  general 
peritonitis,  have  received  a  dose  of  25  c.c.  of  anti-colon 
semm  (Burroughs  Wellcome  and   Co.),   into  the    pectoral 
muscle  at  the  close  of  the  operation,  and  two  further  intra- 
muscular injections  of  the  same  volume  during  the  succeeding 
twenty-four  hours.     These  bad  cases  have  also  been  treated 
by  proctoclysis  beginning  directly  after  the  operation  in 
most  instances.     In  a  few  cases,  where  there  was  eviden»e 
of  a  coccal  infection,  the  corresponding  anti-serum  has  also 
been  given.     Although  this  method  of  treatment  has  been 
adopted  by  us  in  between  thirty  and  forty  cases,  we  hesitate 
to  draw  any  definite  conclusions  as  to  the  value  of  serum 
treatment  in  peritonitis  for  two  reasons  ;  firstly,  because 
only  the  worst  cases,  where  the  infection  was  widespread 
and  severe,  were  selected  for  this  treatment,  and  secondly, 
because  the  majority  of  them  had  saline  proctoclysis  con- 
currently, so  that  two  factors  were  at  work  in  resisting  the 
peritoneal  infection.     Under  this  treatment  we  have  seen 
unexpected  recoveries  in  cases  of  general  perit(mitis  with 
black  vomiting,  which  is  usually  regarded  as  a  fatal  prognostic 
sign,  but,  on  the  other  hand,  the  general  mortality  has  not 
been  lowered,  and  from  personal  observation  we  woiild  say 
that  large  quantities  of  saline  by  the  rectum  have  had  a 
more  beneficial  effect   than  treatment   by  sera.      Vaccines, 
however,  do  appear  to  be  of  value  in  peritonitis  when  the 
acute  stage  of  the  illness  has  subsided.     The  operation  itself 
must  produce  a  certain  amount  of  auto-in»)culation,  and, 
if  the  patient  survives  the  first  four  or  five  days,  his  ultimate 
chance  nf  reco\ery  can,   we   believe,  be   increased  by  the 
judiciojis  administration  of  the  appro,)riate  vaccine  ;  but  lliis 
meth(Kl  is  not  likely  to  reduce  the  mortality  very  greatlx". 
smce  the  majority  of  deaths  from  appendicular  ix-ritonitis 
(Kcur  within  three  days  of  the  operation.     Xeverflieless  we 
have  seen  several  instances  of  the  b«'neficial  effect  <»f  a  colon 
vaicine  on  patient^,  wIki  made  ver\-  little  progre-^s  before 
the  inoculation.     In  one  ..f  <,in  <  asts  with  diffuse  jKTitonitis 
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and  peristcnt  black  vomiting  the  operation  was  followed 
lip  by  serum  treatment,  but  vomiting,  pain,  and  extreme 
restlessness,  continued  for  a  fortnight  until  a  vaccine  was 
given,  and  from  this  time  onward  convalescence  was  rapid. 

Complications  of  Appendicitis 

There  is  probably  no  abdominal  disease  which  is  so 
commonly  followed  by  seci^ndary  lesions  as  appendicitis. 
These  complications  occur  both  before  and  after  oju'ration, 
and  while  thej'  are  not  often  attributable  to  the  operation, 
much  may  be  done  to  prevent  their  occurrence  by  early 
surgical  intervention.  Complications  after  operation  during 
the  tirst  forty-eight  hours  are  rare,  but  they  are  common  after 
the  incision  and  drainage  of  abscesses,  and  after  operations 
undertaken  in  the  later  stages  of  perforative  attacks.  As 
we  have  stated,  the  best  way  to  avoid  complications  is  to 
remove  the  appendi.x  whilst  the  disease  is  still  limited  to  the 
organ  itself,  and  the  second  line  of  defence  consists  in  the 
early  and  persistent  adoption  of  the  Fowler  position. 

A  careful  daily  examination  of  the  patient  and  his 
temperature  chart  must  be  made  in  order  that  the  surgeon 
may  be  aware  of  all  the  symptoms  and  physical  signs 
exhibited,  and  he  must  be  prepared  to  perform  any  furtlier 
operation  as  soon  as  the  diagnosis  is  clear.  Persistent  fe\er 
may  indicate  inadequate  drainage  of  the  wound,  or  the 
formation  of  a  fresh  abscess  in  some  portion  of  the  peritoneal 
ca\ity  ;  it  is  usually  then  associated  with  localised  abdominal 
pain.  If  the  abdomen  appears  healthy  but  the  temperature 
remains  high,  the  chest  must  be  e.x.unined  for  signs  of  in- 
riammatiiry  infection  of  the  lungs  or  pleune,  and  the  possi- 
bilitv  of  a  sub-phrenic  abscess  must  be  borne  in  mind. 
Colicky  attacks  of  abdominal  pain  are  suggestive  ot  com- 
mencing obstruction  from  adhesions,  and,  if  associated 
witli  difficulty  in  securing  an  action  of  the  bowels,  a  careful 
inspection  for  visible  peristalsis  should  be  made,  so  that 
enterolysis  may  be  jx^rformed  before  actual  obstruction 
with  vomiting  and  toxiemia  has  made  its  appearance. 


iiH  II  I  ^1    '.t>.r£;i^rut ' 


350 


ACUTE  ABDOMIXAL  DISEASES 


A  very  interesting  account  of  complications  arising 
during  convalescence  after  operations  on  the  appendix  has 
been  pubHshed  by  Wallace  and  Sargent  in  the  St.  Thomas's 
Hospital  report  for  1904,  They  analysed  the  post-operati\e 
course  of  1075  cases  of  appendicitis,  including  interval 
t»perations  as  well  as  the  treatment  of  localised  abscesses 
and  of  diffuse  peritoneal  infections.  We  have  not  space 
for  more  than  a  brief  consideration  of  these  complications. 

spreading  infection  of  the  abdominal  wall.—lhis,  is  not 
as  common  as  one  might  expect,  but  at  times  one  sees 
sloughing  of  the  rectus  muscle  in  cases  with  virulent  in- 
fection, or  a  cellulitis  of  the  abdominal  wall  may  be  met 
with.  The  latter  calls  for  treatment  by  multiple  free 
incisions,  while  the  risks  of  the  former  must  be  met  b\' 
strapping  together  the  margins  of  the  abdominal  wound 
and  tight  bandaging,  and  by  the  subsequent  repair  of  the 
almost  inevitable  ventral  hernia  when  the  wound  lias 
healed. 

Secondary  intra-peritoncal  a6sc«s«.— These  have  been 
considered  in  detail  in  the  chapter  on  Peritonitis,  but  we 
may  here  call  attention  to  the  fact  that  these  abscesses 
have  become  much  less  common  since  the  Fowler  position 
with  pelvic  drainage  has  been  more  generally  adopted. 
Their  position  is  to  some  extent  dependent  on  the  original 
situation  of  the  appendix,  and  according  to  their  relative 
frequency  they  are  pelvic,  left  iliac,  right  lumbar,  sub- 
phrenic, sub-hepatic,  and  perisplenic.  Supra-phrenic  sup- 
puration may  also  occur  in  conjunction  with  abscesses  below 
the  diaphragm  or  independently,  such  suppuration  being 
due  to  ascending  infection  involving  the  lung  or  the 
pleura.  P\aBmic  abscesses  may  of  course  be  produced  in 
any  part  of  the  body,  but,  excepting  in  the  lungs,  they  are 
distinctly  rare  outside  the  portal  system. 

Pyemia.— Ihh  is  usually  of  the  portal  system,  leading 
to  suppurative  pylephlebitis  and  multiple  abscesses  of  the 
liver.  General  pyemia  was  only  met  with  in  one  case  of 
the  thousand  investigated  by  WaJlace  and  Sargent,  unless 
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ulcerative  endocarditis  be  included  in  this  category.  This 
disease  accounted  for  three  deaths,  and  «)ccurred  in  one 
case  with  a  localised  abscess,  and  in  two  with  diffuse  peri- 
tonitis. Death  from  true  septicemia  occurred  in  one  case 
complicating  appendicular  abscess. 

Intestinal  obstruction. — This  is  m(»st  commonly  due  to 
bands  or  adhesions,  less  commonly  to  definite  volvulus.  It 
almost  always  affects  the  small  intestine  and  in  post-opera- 
tive cases  usually  follows  the  drainage  and  incision  of  a 
localised  abscess.  The  protective  adhesions,  which  have 
saved  the  patient  from  death  by  peritonitis,  may  in  their 
turn  obstruct  and  kink  the  involved  coils  of  bowel,  and 
therefore  the  common  site  of  obstruction  is  internal  to  thf 
site  of  the  abscess.  The  diagnosis  should  be  made  before 
repeated  vomiting  occurs,  by  the  observance  of  visible 
peristalsis,  and  possibly  of  splashing  on  palpation  of  tin* 
obstructed  loils.  Relief  is  usually  a  simple  matter  and  if 
the  abscess  wound  is  fairly  clean,  access  to  the  adhesions 
may  be  gained  through  the  site  of  the  first  ojieration  ;  but 
if  the  obstruction  occurs  early  a  separate  rectus  incision  is 
better.  This  complication  rarely  arises  before  the  end  of 
a  week  after  the  drainage  of  an  abscess,  but  it  may  be  met 
with  much  later.     The  prognosis  is  usually  good. 

Volvulus  also  occurs  after  op«'rati(in  for  appendicular 
infections,  usually  of  a  diffuse  character.  Here  the  diagnosis 
is  not  so  easy,  and  operative  interference  is  likely  to  be 
delayed  ;  for  this  reason,  in  the  recorded  cases,  the  results 
liave  not  been  favourable.  Here,  again,  it  is  a  small  intes- 
tine lesion. 

Large  bowel  obstruction  is  rare,  though  it  may  be  met 
with  as  the  n-sult  of  pressure  Irom  inflammatory  masses 
in  the  pelvis.  A  temporary  colostomy  may  sometimes  be 
required. 

Persistent  Sinus. — This  is  most  often  met  with  after  the 
drainage  of  an  abscess,  and  depends  up<»n  the  existence  of 
e.xposed  mucous  membrane  at  the  bottom  of  the  woimd.  or 
on  the  presence  of  a  concretion.     Removal  of  a  concretion 
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has  several  times  caused  such  sinuses  to  heal,  but  in  other 
cases  appendicectomy  must  be  performed  before  sound 
healing  is  obtained.  Stitch  sinuses  rarely  discharge  for 
more  than  a  few  weeks,  and  are  more  superficial  than  those 
due  to  exposed  muc<»us  membrane  or  a  concretion. 

Tacal  fistula. — This  also  most   commonly  follows  the 
incision  and  drainage  of  a  locaUsed  abscess,  though  it  may 
follow  appendicectomy  in  urgent  cases  where  the  stump  is. 
often   unavoidably,    ineffectually   dealt   with.     In   abscess 
cases  the  lumen  of  the  appendix  may  be  in  direct  communi- 
cation with  the  abscess  cavity,  and  incision  of  the  abscess 
then  may  readily  give  rise  to  a  faecal  fistula,  or  the  lesion 
may   be   due   to   a   subsequent   inflammatory   infiltration 
causing    gangrene    <»f    adjacent    bowel.     Other    causative 
factors  may  be  the  disturbance  of  protective  adhesions,  or 
actual  damage  to  the  softened  bowel  wall,  during  the  course 
('f  the  operation.     The  ileum  close  to  the  ileo-cacal  valve 
is  the  most  common  seat  of  the  fistula,  and  the  time  of  its 
apptarance  after  the  drainage  of  abscesses  is  usually  three 
to  tive  days  from  the  date  of  operation.     A  fsecal  fistula, 
however,  ma\-  deveh)p  two  or  three  weeks  after  operation 
where   prolonged  drainage   has   been   needed.     Caution   is 
undoubtedly  necessarx   vhere  a  tube  is  required  in  the  w»)und 
for  any  length  of  time  ;    in  any  cast  it  should  be  rotated 
whenever  the  dressing  is  changed,  so  as  to  prevent  the 
formation  of  firm  adhesions  between  the  bowel  and  tin- 
rubber,  and  in  some  cases  this  tendency  may  be  avoided 
by  pouring  a  few  drojw  of  b<jiled  olive  oil  down  the  tulx'. 
Multiple  lateral  openings   in  the  tubes  are  not  advisabh-. 
since  they  faviK.r  the  production  of  adhesiims.     The  actual 
presence  of  f«val  matter  in  the  discharge  is  an  indication 
for  the  removal  t)f  the  tube,  and  this  should  bt-  replaced 
with  very  light  gauze  packing  to  favour  granulation,  but 
not  to  act  as  a  dam.     Fortunately  the  majority  of  tiiesf 
hstulse  close  spontaneously,  so  that  operative  interferenc*' 
should  not  be  tltuught  of  for  many  weeks,  unless  the  patient 
is  genu  down  hill  from  inanition.     Frequent  dressings  and 
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great  cure  of  the  skin  are  necessary  b«)tl»  for  the  safety  and 
the  comfort  of  the  patient.  Tlie  vnmX  troublesome  fajcal 
fistula  are  those  which  follow  appendicectomy  after  the 
drainage  of  an  abscess  where  numerous  adhesions  may  ha\f 
to  be  broken  down  and  a  ragged  infected  cavity  is  left  at 
the  operation.  Such  tistulae  may  call  foi  operative  treat- 
ment, and  if  so,  the  surgeon  must  be  prepared  for  an  exten- 
sive operation,  for  it  is  essential  to  expose  the  affected  loop 
of  bowel  th«»roughly.  and  if  inf<.lding  of  the  wall  reduces 
the  lumen  of  the  gut  too  much,  resectit^n  and  anastomosis 
must  be  carried  out.  When  the  fistula  communicates  with 
the  cacum.  simple  suture  with  layers  of  Lembert  sutures  is 
often  sufficient. 

Fistulous  communications  between  the  abscess  cavity  and 
the  bladder,  vagina,  or  rectum.— l\w  former  produces  cjstitis. 
but  usually  no  special  treatment  is  required  and  the  condition 
clears  up  rapidlj-.  Discharge  of  pus  by  the  vagina  or  the 
rectum  usually  helps  to  drain  the  abscess  rapidly,  and  the 
fistula  remaiins  patent  for  only  a  short  peri«Mi. 

Ureteritis  and  Sloughing  of  the  Right  Ureter.— tixmnturin 
of  a  temporary  character  has  often  been  recorded,  and  is 
probiibly  accounted  for  by  ureteritis  at  the  brim  of  the  pelvis, 
where  the  appendix  and  right  ureter  have  very  little  tissue 
intervening  between  them.  It  is  not  usually  serious,  and 
so  far  as  we  are  aware  does  not  lead  to  ureteral  stricture. 
Sloughing  of  the  right  ureter  is  fortunately  verj-  rare,  but 
when  it  occurs  a  very  troublesome  urinary  fistula  ma>- 
result,  requiring  treatment  by  a  plastic  operation,  iir  even 
by  nephrectomy. 

Secondary  /r«worrAa^'«.— Considering  the  proximity  of  the 
deep  epigastric  vessels  to  the  infected  abdominal  wound,  it 
IS  remarkable  that  this  should  be  such  a  rare  complicatitin. 
It  is  rarely  seen  before  the  end  of  the  first  week  after  the 
operation— usuall>-  the  drainage  of  an  abscess— and  is 
almost  always  arterial.  It  is  best  avoided  by  double  ligature 
and  division  of  the  artery  and  its  acc(tnipan\ing  veins  at 
till-  primary  <.peration  if  they  lie  beneath  the  incision  or 
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even  cluse  tu  it.  Treatment  consists  in  ligature  of  the 
bleeding  point,  if  the  friable  tissue  will  stand  this  ;  if  not, 
artery  forceps  must  be  used  and  it-ft  in  position  for  forty- 
eight  hours. 

Thoracic  complications. — These  may  arise  either  early 
or  latf  during  convalescem  o  from  operation  on  any  variety 
of  appendicular  disease. 

Pulmonary  Thrombosis  and  Embolism. — The  most  rapidly 
fatal  of  all  complications  is  that  in  which  a  clot  is  formed 
at  the  base  of  the  pulmonary  tnmk  in  the  right  ventricle, 
and  is  then  dislodged  st)  as  to  block  the  bifurcation  of  the 
pulmonary  artery.  Fortunately  this  disaster  has  no  special 
tendency  t«)  follow  operations  on  the  vermiform  appendix. 
Pulmonary  embolism,  due  to  the  transference  of  clot  from 
the  site  of  operation,  is  characterised  in  the  tirst  instance 
by  piim  and  cough  with  bl(M)d-stained  expectoration.  In 
severe  cases  of  appendicitis  it  is  apt  to  lead  to  abscess  of 
lung  or  empyema. 

Bronchitis  and  Pneumonia. — A  large  number  of  fatal  cases 
of  appendicitis  exhibit  diffuse  bronchitis,  and  some  degree 
is  not  unconunon  in  cases  of  recoverw  Many  of  these  in- 
fections are  doubtless  attributable  in  greater  or  less  degree 
to  the  ansesthetic,  and  they  may  be  best  avoided  by  rapidity 
of  operating  and  careful  protection  of  the  patient  from 
exposure  ;  the  Fowler  position,  too,  favours  free  action  of 
the  limgs  and  renders  hyp<»static  pneumonia  less  likely  to 
arise. 

Massive  Pulmonary  Collapse  {vide  Ciiapter  XVI.)  is 
probably  a  more  frequent  complication  than  is  generally 
realised. 

Pleurisy  and  empyema  are  more  often  due  to  direct  ex- 
tension of  inflammation  from  below  the  diaphragm  ;  the 
latter  is  sometimes  very  insidious  in  its  onset,  and,  in  the 
presence  of  persistent  fevtr,  if  examination  of  the  abd(»nien 
affords  no  satisfactory  explanation,  the  presence  of  pus 
either  below  the  diaphraKm,  or  in  the  pleura,  is  to  be 
suspected.     It  may  Mimctimes  be  possible  to  call  in  tlie  aid 
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of  the  X-rays  in  the  determination  of  the  mobility  of  the 
diaphragm  and  the  kvel  of  its  cupola!  in  relation  to  the 
ribs,  but  oftentimes  the  physical  %\^m  are  the  only  available 
evidence.  In  cases  of  doubt,  exploratory  operation  is  justi- 
fiable when  the  balance  of  evidence  points  to  the  existence 
of  pus  below  the  diaphragm,  for  these  infections  are  often 
due  to  the  colon  bacillus,  and  unless  early  .)peration  is 
perf<trmed  the  mortality  is  very  high. 

Femoral  thrombosis,  more  common  in  the  left  than  the 
right  leg.  is  occasionally  seen  in  these  cases.  It  may  be  due 
to  extension  from  radicles  of  the  deep  epigastric  veins,  or  to 
prolonged  rest  in  the  recumbent  positi«.n.  but  if  the  former 
explanaticm  be  correct  it  should  be  more  common  on  the 
right  than  the  left  side. 

Psoas  contraction.— This  is  a  rare  sequel  of  appendicitis, 
but  in  cne  <  .ise  of  gangrenous  disease  within  our  experience, 
the  appendix  lay  partially  buried  in  the  right  psoas.  Re- 
moval was  successfully  effected  and  the  patient  made  a 
g.KKl  recovery  ;  two  months  later  he  was  again  under  treat- 
ment with  a  tlexed  right  hip  and  a  lumbar  abscess  ;  the 
abscess  was  drained,  but  the  flexion  persisted,  and  was  due 
to  an  infiltration  of  the  psoas  muscle,  leading  subsequently 
to  multiple  abscesses  and  death  from  pyjtmia.  Efforts 
to  straighten  the  leg  under  an  anesthetic  probably  tended 
m  this  case  to  favour  the  production  of  abscesses,  and 
the  more  gradual  methfxi  of  weight  extension  is  the 
better  course  of  treatment,  although  it  is  difficult  to  apply 
sufficiently  forcible  extension  to  overcome  such  a  strong 
muscle. 

Parotitis.— Tim  may  occur  at  anv  period  during  lon- 
\alescence  and  is  associated  with  the  withholding  of  oral 
fcedmg  m  patients  with  dr\-  and  dirty  mouths.  Suppuration 
is  common  but  not  invariable,  and  the  cultures  from  the 
abscess  usually  yield  the  staph viococcus  aureus.  It  is 
almost  certainly  caused  by  infection  along  Stensons  duct 
and  subsides  rapidl>  after  incision  has  been  made  c\.n 
although  pus  may  not  be  discovered. 
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Suppurating  ovarian  cyst.-  -It  is  possible  for  infective 
appendicitis  to  cause  this  secondary  complication  in  a 
woman  with  an  ovarian  cyst,  but  it  is  rare ;  more  often  a 
tubo-ovarian  abscess  is  associated  with  appendicitis,  and 
in  some  cases,  when  dense  adhesions  surround  the  area  of 
nflammation,  it  is  difficult  to  tell  whether  the  attack  was 
primarily  tubal  or  appendicular. 

Ventral  hernia. — It  is  no  disgrace  to  the  surgeon  for  a 
hernia  to  develop  in  cases  where  prolonged  drainage  has 
been  needed,  but  much  may  be  done  to  guard  against  it 
by  the  spanning,  or  displacement,  of  muscles  rather  than 
division  of  their  fibres  wherever  the  abdominal  incision  is 
made. 

Tuberculous  and  Actinomycotic  Appendicitis 

The  former  is  one  of  the  recognised  forms  of  chronic 
appendicitis,  while  the  latter  commonly  shows  itself  first 
as  an  appendicular  abscess. 

Tuberculous  ulceration  of  the  appendix  may,  of  course, 
lead  to  perforative  peritonitis,  and  the  nature  of  the  primary 
lesion  may  then  only  be  suspected  by  the  discovery  of 
tubercles  on  the  peritoneum.  A  localised  abscess  around 
a  tuberculous  appendix  is  rare.  In  the  presence  of  these 
extensions  of  infection  the  diagnosis  of  tuberculous  appen- 
dicitis rests  mainly  on  a  microscopical  investigation. 

Actinomycotic  invasion  of  the  appendix  and  the  wall 
of  the  caecum  gives  rise  to  a  large  inflammatory  mass  which 
tends  to  cause  a  brawny  i-  luration  of  the  abdominal  wall, 
subsequently  breaking  down  and  producing  sinuses  through 
which  pus,  with  characteristic  canary  yellow  granules,  may 
be  seen  to  discharge.  The  symptoms  are  usually  sub-acute, 
and,  if  incision  is  made  before  sinuses  develop,  a  ragged 
abscess  cavity  with  enormously  thick  walls  may  be  entered. 
Such  a  condition  should  arouse  suspicions  of  actinomycosis, 
and  microscopic  diagnosis  must  be  resorted  to.  Death 
usually  occurs  from  actinomycotic  invasion  of  the  liver 
and  pyaemia. 


CHAPTER  IX 


THE  LIVER  AND  BILE  PASSAGES 

The  most  prominent  etiological  factor  in  rendering  these 
diseases  "  acute  "  is  the  presence  cf  cholelithiasis ;  for, 
whilst  the  presence  of  gall-stones  alone  may  be  regarded  as 
an  indication  for  surgical  interference,  the  complications  to 
which  they  give  rise  frequently  demand  immediate  operation 
if  the  life  of  the  patient  is  to  be  saved.  We  have  already 
seen  what  a  serious  form  of  intestinal  obstruction  may 
result  from  the  escape  of  a  calculus  from  the  gall-bladder 
into  the  bowel  by  ulceration,  and  ne  shall  now  consider 
the  lesions  of  the  bile  passages  and  liver  which  may  be 
caused  by  stones  still  within  these  ducts,  but  whose  presence 
has  led  to  serious  bacterial  infection  from  the  adjacent 
intestine. 

It  will  be  necessary  in  the  first  place  to  consider  briefly 
the  clinical  and  pathological  aspects  of  simple  cholelithiasis 
as  an  introduction  to  the  grave  complications  which  we 
must  include  in  this  chapter. 
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Cholelithiasis 

Etiology  and  Pathology. — Gall-stones  may  be  formed 
both  in  the  gall-bladder  and  the  hepatic  ducts,  but  the 
former  is  by  far  the  commoner  site  of  origin.  According 
to  the  accepted  theories  of  the  day,  calculus  formation  is 
dependent  upon  catarrh  of  the  mucous  lining  of  these 
passages;  mere  stagnation  of  bile  does  not  lead  to  the 
production  of  the  varieties  of  calculus  commonly  met  with, 
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although  it  may  cause  deposition  of  biliary  pigment.  Bihary 
catarrh  causes  excessive  secretion  of  the  mucous  glands, 
and  one  of  the  results  of  this  is  the  deposit  of  cholesterin, 
a  substance  which  is  present  in  large  quantities  in  nearly 
all  biliary  calculi.  Another  result  of  catcrrh  of  the  bile 
passages  is  the  production  of  calcium  in  combination  with 
bilirubin,  so  that  one  meets  with  calculi  composed  of  bili- 
rubin-calcium,  of  this  substance  with  the  addition  of 
cholesterin,  and  of  pure  cholesterin.  The  first  are  formed 
in  the  intra-hepatic  ducts,  the  last  in  the  gall-bladder,  and 
the  mixed  form  may  result  when  the  catarrh  involves  both 
gall-bladder  and  ducts.  Those  composed  almost  entirely  of 
cholesterin  are  the  most  common.  Inflammation  which 
causes  destruction  rather  than  proliferation  of  the  mucous 
membrane  does  not  lead  to  the  formation  of  gall-stones,  and 
therefore  suppurative  cholecystitis  is  not  one  of  the  causes 
of  cholelithiasis. 

Causation  of  Catarrh  of  the  Gall- Bladder. —There  are 
undoubtedly  many  factors  which  predispose  to  this  state, 
but  the  essential  one  is  bacterial  infection,  and  the  source 
of  this  lies  in  the  adjacent  bowel.  Typhoid  and  colon 
bacilli  have  frequently  been  found  in  the  interior  of  gall- 
stones, and  experimental  cholecystitis  produced  by  inocula- 
tion with  these  organisms  has  led  to  calculus  formation. 
Similar  results  have  been  obtained  by  the  use  of  attenuated 
cultures  of  staphylococci  and  streptococci.  The  obvious 
path  of  infection  for  these  bacteria  is  by  ascension  along  the 
common  bile  duct,  and  another  way  in  which  they  maj' 
reach  the  bile  passages  from  the  intestine  is  by  the  portal 
blood  stream  and  excretion  into  the  ducts. 

Among  predisposing  causes  must  be  included  those 
conditions  which  favour  stagnation  of  bile,  such  as  con- 
stipation, a  sedentary  life,  obesity,  pregnancy,  tight  lacing, 
and,  possibly,  nephroptosis.  It  is  noticeable  that  chole- 
lithiasis is  a  rare  disease  amongst  outdoor  labourers. 

Foreign  bodies  in  the  gall-bladder  certainly  give  rise  to 
the  formation  of  calculi,  but  it  may  be  that  the  addition 
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of  bacteria  accounts  for  this  result,  since  experiments  by 
Mignot  go  to  show  that  aseptic  foreign  bodies  may  be 
introduced  into  the  gall-bladder  without  causing  choleli- 
thiasis. If  non-absorbable  sutures  are  passed  through  the 
whole  thickness  of  the  wall  of  this  viscus  it  is  well  known 
that  stones  will  form  around  them.  Round  worms,  pins, 
and  portions  of  hydatid  cysts  have  all  been  found  as  the 
nuclei  of  gall-stones.  The  influence  of  pregnancy  is  impor- 
tant, and  Naunyn  found  that  90  per  cent,  of  women  suffering 
from  cholelithiasis  had  borne  children.  Probably  the 
explanation  lies  in  the  constipation  which  pregnancy  often 
induces. 

Age. — Most  of  the  patients  are  over  forty  years  of  age, 
and  old  age  is  held  to  predispose  to  the  formation  of  gall- 
stones, owing  to  the  failure  of  the  musculature  of  the  bladder 
and  ducts. 

Sex. — Females  are  more  affected  than  males.  The 
mathematical  proportion,  according  to  some  authors,  is  as 
five  to  one,  but  others  state  that  it  is  only  four  to  three. 

Clinical  Aspect  of  Cholelithiasis. — Kehr  states  that 
only  about  5  per  cent,  of  persons  with  calculi  in  their  gall- 
bladders exhibit  symptoms  ;  Moynihan  that  100  per  cent, 
do.  The  truth  lies  hidden  between  these  two  remarkable 
statements.  The  latter  author  makes  much  of  so-called 
"  gall-stone  dyspepsia,"  but,  whilst  not  denying  its  existence, 
we  submit  that  it  hardly  possesses  distinctive  clinical  features 
of  its  own,  and  oftentimes  such  symptoms  as  are  met  with 
are  due  rather  to  peri-cholecystic  adhesions  than  to  the 
mere  presence  of  gall-stones.  The  more  important  acute 
manifestations  with  which  we  are  acquainted  are  biliary 
colic,  biliary  obstruction,  and  biliary  infection.  Intestinal 
obstruction,  due  to  gall-stones,  has  already  been  considered. 
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I.  Biliary  Colic 

This  name  is  given  to  attacks  of  severe  abdominal  pain 
attributable  to  spasm  set  up  by  the  passage  of  calculi  along 
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the  cystic  or  common  bile  ducts,  though  it  is  admitted  that 
inflammation  and  spasm  without  calculi  may  produce  the 
same  symptoms.    There  are  many  reasons  for  thinking  that 
biliary  colic  depends  on  inflammatory  changes,  and  Kehr's 
v-iew  is  that  it  is  the  inflammatory  exudate  of  cholecystitis 
which  drives  the  stone,  formed  in  the  gall-bladder,  into  the 
ducts.     We  have  already  shown  that  catarrh  is  essential  for 
the  formation  of  biliary  calculi,  so  that  inflammation  of  the 
gall-bladder  may  be  at  one  time  responsible  for  their  produc- 
tion.and  at  another  for  their  expulsion,  with  the  phenomena 
of  biliary  colic.    The  existence  of  tenderness  and  enlargement 
of  the  gall-bladder,  together  with  fever,  which  are  all  asso- 
ciated with  biliary  colic.  lend  colour  to  this  view.     When  a 
calculus  is  impacted  in  the  bile  duct,  it  sets  up  painful  spasm 
of  the  ducts  and  gall-bladder.     Acute  cholecystitis  may  be 
due  to  microbic  infection  from  the  intestine  or  blood  streai.i, 
and  there  is  no  question  but  that  the  presence  of  gall-stones] 
either  in  the  bladder  or  the  ducts,  does  favour  such  infection.' 
Symptoms.— The  onset  may  be  absolutely  sudden,  and 
the  attack  often  comes  on  during  the  night ;    it  may.  on 
the  other  hand,  be  preceded  by  shivering,  a  feeling  of  nausea, 
or  actual   vomiting.     The  pain   of   biliary   colic  is  often 
excruciating,  but  in   some  cases  it  consists  only  of  mild 
attacks  of  griping;   it  is  located  in  the  first  instance  in 
the  right  hypochondrium  or  the  epigastrium,  and  passes 
through  towards  the  back  on  the  right  side  of  the  lower 
dorsal  vertebrae;    but  it  may  radiate  much  further  than 
this,  and  even  extend  to  the  arms  and  legs.     The  patient 
often  throws  himself  upon  the  floor,   doubles  his  thighs 
upon    the   abdomen,  and  writhes  in  agony.     The  first  is 
nearly  always  more  severe  than  subsequent  attacks,  and 
this  paroxysm  of  pain  is  followed  by  a  dull  aching.     The 
severe    attack  lasts   usually  for  about   five  or  six  hours, 
rarely  only  for  a  few  minutes.     There  is  no  definite  relation- 
ship between  the  size  of   the  calculi  and  the  severity  of 
the  attack.     Sudden  relief,  and  even  entire  disappearance 
of  all  pain,  occurs  when  the  stone  reaches  the  duodenum  or 


THE  LIVER  ASD   lilLE   PASSAGES 


361 


drops  back  into  the  gall-bladder.  Fever  is  present  in  (jver 
50  per  cent,  of  the  cases.  It  may  be  a  nervous  phenomenon, 
or  again,  it  may  be  accounted  for  by  the  presence  of  chole- 
cystitis. Vomiting  is  rarely  absent ;  at  first  the  vomit  is 
purely  gastric,  but  later,  it  is  stained  with  bile,  unless  the 
stone  has  occluded  the  common  duct.  A  calculus  has  been 
vomited.     A.iorexia  and  constipation  are  usually  present 

Physical  Sigrns.— The  patient  suffers,  at  any  rate  in 
severe  attacks,  from  a  certain  degree  of  shock  and  prostra- 
tion. The  skin,  during  the  paroxysm,  is  hot  and  bathed 
with  perspiration.  Jaundice  is  present  in  more  than  half 
the  cases,  and  even  where  it  is  not  observable  in  the  skin 
there  is  usually  conjunctival  icterus.  Its  occurrence  after 
biliary  colic  is  due  to  a  calculus  in  the  common  bile  duct  or 
to  inflammation  and  spasm  spreading  to  the  ducts  from  the 
gall-bladder,  and  thus  it  may  occur  when  the  stone  is  in  the 
gall-bladder  or  the  cystic  duct.  It  may  not  be  out  of  place 
to  consider  here  the  true  significance  of  jaundice.  It  is  due 
to  the  presence  of  bile  pigment  in  the  blood,  and  is  mani- 
fested by  yellow  staining  of  the  skin,  ccmjunctivae,  mucous 
membranes,  blood  serum,  and,  as  a  rule,  of  the  urine  by 
bile  pigment.  The  manufacture  of  this  pigment  from 
haemoglobin  is  essentially  the  work  of  living  liver  cells,  and 
in  a  jaundiced  state  the  bile  pigment  circulates  in  the  blood 
instead  of  reaching  the  intestine.  It  is  now  recognised  that 
all  types  of  jaundice  are  due  to  obstruction  to  the  flow  of 
bile,  the  only  difference  being  that  in  some  cases  the  block  is 
intra-hepatic,  and  in  others  it  is  extra-hepatic ;  the  latter  is, 
of  course,  the  commoner  variety  of  clinical  jaundice. 

The  pulse  during  biliary  colic  is  small  and  feeble,  but  of 
normal,  or  of  but  slightly  increased,  rate.  Enlargement  of  the 
liver  is  of  variable  degree,  but  enlargement  and  tenderness 
of  the  gall-bladder  is  more  constant.  The  abdominal  wall 
during  the  paroxysm  is  rigid  and  retracted,  afterwards  it 
becomes  soft  and  relaxed  except  in  the  region  of  the  gall- 
bladder. The  blood  may  show  slight  increase  of  leucocytes ; 
suppurative  cholecystitis  causes  a  considerable  leucocytosis. 


i  = 


'I'M 


'i«i 


362 


ACUTE  AliDOMlSAL  DISEASES 


Albuminuria  is  not  infrequent ;  bile  pigment  is  present 
before  there  is  any  obvious  manifestation  of  jaundice.  The 
faces  passed  in  cases  of  common  duct  obstruction  are 
noticeable  for  their  clay  colour  and  dry  apf)earance. 

Diagnosis. — This  is  made  upon  the  following  points  : 
(i)  The  severe  character  of  the  pain  in  the  right  hypochon- 
drium  and  the  back.  (2)  The  tenderness  below  the  tip  of 
the  right  ninth  costal  cartilage  and  the  gall-bladder  area, 
with  local  rigidity.  (3)  The  presence  of  vomiting.  (4) 
Jaundice.  (5)  The  existence  of  gall-stones  in  the  stools. 
The  last-mentioned  is,  of  course,  the  only  true  objective  sign 
of  cholelithiasis,  but,  unfortunately,  the  diagnosis  has  often 
to  be  made  before  any  such  discovery,  or  even  investiga- 
tion, is  possible,  for  sifting  the  stools  through  a  hair  sieve 
may  be  necessary  to  demonstrate  their  presence.  Biliary 
colic  is  rare  in  j'oung  people. 

Cholecystitis  without  calculus  causes  pain  of  a  less 
excruciating  character,  but  apart  from  this  it  cannot  be 
distinguished  from  biliary  colic.  Renal  colic  is  associated 
with  pain  having  a  different  distribution,  passing  from  back 
to  front,  and  not  from  front  to  back ;  ureteral  colic  has 
such  a  typical  distribution  of  pain  that  the  diagnosis  is  rarely 
difficult,  and  both  these  conditions  are  associated  with  blood, 
pus,  and  albumen  in  the  urine,  but  not  with  bile.  Blood 
and  albumen,  however,  may  be  present  in  the  urine  during 
an  attack  of  biliary  colic.  A  floating  kidney  may  be  respon- 
sible for  biliary  colic  and  jaundice  from  traction  on  the 
peritoneum  and  pressure  on  the  duodenum.  Gastric  ulcer 
does  not  cause  sudden  attacks  of  paroxysmal  pain  with 
sweating,  fever,  and  collapse,  and  gastric  pain  is  definitel}' 
related  to  the  ingestion  of  food.  Duodenal  ulcer  causes 
pain  some  time  after  meals,  and  may  produce  melana. 
Appendicitis  is  rarely  a  source  of  difficulty  in  diagnosis, 
unless  cholecystitis  and  disease  of  the  appendix,  which  may 
cause  it,  co-exist.  When  the  appendix  is  placed  close 
beneath  the  liver  some  doubt  may  arise,  but  severe  appen- 
dicitis causes  a  much  more  toxic  condition  of  the  patient 
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than  is  seen  in  simple  cholelithiasis.  Mucous  colitis  causes 
severe,  and  even  paroxysmal  pain,  but  the  presence  of 
mucus  in  the  stools  settles  the  diagnosis.  Acute  pancreatitis 
is  associated  with  constant  pain,  more  or  less  localised  to 
the  epigastrium,  and  it  causes  more  profound  collapse  than 
is  seen  in  biliary  colic.  Lead  colic  must  be  differentiated  by 
the  blue  line  on  the  gums,  by  the  ana:mia,  and  the  absence 
of  localised  tenderness  and  rigidity  over  the  gall  bladder 
area.  Hepatic  crises  in  tabetic  subjects  may  resemble 
biliary  colic,  but  they  are  usually  afebrile,  and  can  be  diag- 
nosed by  examination  of  the  nervous  system.  Angina 
pectoris,  spinal  disease,  and  lumbago  must  also  be 
mentioned  as  conditions  which  may  resemble  colic  due  to 
gall-stones. 

Prognosis. — Death  from  biliary  colic  has  occurred,  but 
it  is  very  rare.  Rupture  of  the  gall-bladder  and  perforative 
peritonitis  is  described,  and  Courvoisier  collected  forty-one 
cases,  but  we  do  not  know  whether  cholecystitis  was  not 
present  in  some  of  these.  Facetted  calculi  in  the  stools 
probably  indicate  that  other  stones  are  present  in  the  gall- 
bladder, and,  therefore,  recurrent  colic  must  be  expected. 
A  solitary  round  calculus  may  mean  that  all  is  over  and  the 
patient  may  escape  further  attacks. 

Treatment. — The  acute  pain  of  biliary  colic  yields  to 
nothing  but  morphia  or  its  congeners,  or  the  inhalation  of 
chloroform,  and  where  the  diagnosis  is  certain  there  is  no 
reason  to  withhold  these  drugs.  Antipyrin  and  sodium 
salicylate  are  also  of  value  when  the  acute  pain  has  passed 
off.  Copious  draughts  of  1  ot  water,  and  hot  baths,  tend  to 
allay  spasm  affecting  the  bile  ducts  ;  very  cold  drinks  may 
in  some  cases  do  good,  and,  if  there  is  much  collapse,  iced 
champagne  is  recommended.  Local  treatment  by  means  of 
hot  fomentations  affords  considerable  relief  when  the  colic 
is  subsiding. 

With  regard  to  surgical  treatment,  it  is  generally  held 
that  biliary  colic  itself  is  not  an  indication  for  operation, 
unless  it  be  frequently  ref)eated,  but  such  complications  as 
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acute  ch*)lecystitis,  or  rupturt'  of  the  gall-bladder,  demand 
siirgical  interference  without  delay.  The  treatment  most 
suitable  for  cholelithiasis  is  cholecystostomy  during  a 
<iuiescent  period  ;  Mayo  advises  removal  of  the  mucous 
membrane  of  the  gall-bladder.  Some  surgeons  prefer 
cholecystectomy,  but  we  hold  that  the  gall-bladder  should 
certainly  not  be  removed  unless  it  is  known  that  the  ducts 
are  all  free  from  calculi. 


li    I 


a.    Biliary  Obstruction 

(a)  Calculi  present  in  the  Gall-bladder.— This  leads, 
as  a  rule,  to  chronic  cholecystitis,  often  of  the  atrophic 
variety  ;  sacculation  and  fibrosis  of  the  gall-bladder  are  met 
with,  and  calculi  may  be  practically  embedded  in  the  wall 
of  the  viscus.  This  condition  is  held  to  predispose  to  cancer. 
Acute  inflammation  may  be  set  up  at  any  time,  mainly  due 
to  ascending  infection  from  the  duodenum,  and  cholecystitis, 
either  suppurative,  ulcerative,  or  phlegmonous  may  thus 
be  caused. 

{b)  Calculus  in  the  Cystic  Duct. — The  stone,  or  stones, 
usually  lodge  close  to  the  neck  of  the  gall-bladder,  leading 
to  spasm  of  the  duct  and  biliary  colic.  Retention  of  the 
secretion  of  the  gall-bladder  occurs,  leading  to  hydrops,  and 
cholecystitis  may  result.  In  addition  to  this,  catarrh  of  the 
common  duct  is  favoured,  and  thus  the  patient  may  e.xhibit 
jaundice,  though  this  is  uncommon.  A  dilated  gall-bladder 
has  been  the  cause  of  many  mistakes  in  abdominal  diagnosis, 
and  even  an  appendix  abscess  may  be  simulated.  Cholan- 
gitis and  cysto-choledochitis  are  other  likely  complications. 

(c)  Calculus  in  the  Common  Duct. — If  the  passage  of 
a  gall-stone  along  the  common  duct  is  obstructed,  we  have 
already  seen  that  biliary  colic  and  jaundice  result.  The 
commonest  place  for  the  calculus  to  lodge  is  in  the  neigh- 
borrhood  of  the  bile  papilla.  This  leads  to  communo- 
choledochi+is,  and  chronic  jaundice  of  intermittent  degree, 
to  biliary  cirrhosis,  and  oftentimes  to  lesions  of  the  pancreas, 
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a  complication  to  be  dealt  with  in  Chapter  X.  Tluso 
pancreatic  sequela*  are  especially  liable  to  arise  if  the  calculus 
be  lodged  in  the  ampulla  of  Vater. 


V\ 


3.    Biliary  Infection 

(i)  AfTecting  the  Gall  -  bladder.— Acute  cholecystitis 
may  be  serous,  sero-fibrinous,  suppurative,  ulcerative, 
phlegmonous,  gangrenous  or  perforative.  Tho  inflammation 
may  affect  the  outer  cfiat  and  give  rise  to  peri-cholecystitis, 
and  local,  or  even  general,  peritonitis.  Ulceration  may 
occur  through  the  wall  of  the  gall-bladder  into  the  substance 
of  the  liver,  producing  a  localised  abscess  of  liver,  or  diffuse 
suppuration,  and  also  fistulous  communication  with  hollow- 
organs  may  ensue. 

(2)  Affecting:  the  Cystic  Duct. — This  leads  to  inflam- 
mation, possibly  to  ulceration,  and  leakaf/ ■  of  bile  and 
infective  material. 

(3)  AfTecting:  the  Common  Duct. — This  gives  rise  to 
a  condition  which  has  been  particularly  studied  by  Charcot 
and  Osier,  who  have  termed  it  "  intermittent  hepatic  fever." 
A  calculus  may  act  like  a  ball-valve,  especially  if  it  lies  in 
a  dilated  ampulla  of  Vater  ;  transient  intermittent  jaundice 
is  commonly  present,  though  there  may  be  none.  Obstriit- 
tive  biliary  cirrhosis  ensues  with  dilatation  of  the  intra- 
hepatic ducts  and  f>eri-cholangitis.  The  gall-bladder  is  of t<-! . 
thickened  and  shrunken  ;  it  may  contain  no  calculi,  but 
small  ones  are  present  in  some  cases.  There  is  infective 
catarrh  of  the  common  duct,  and  the  head  of  the  pancreas 
tends  to  be  enlarged  from  chronic  interstitial  pancreatitis. 
Stenosis  of  the  common  duct,  and  suppurative  pylephlebitis 
are  liable  to  follow. 

Clinical  aspect. — The  patient  suiters  from  ague-like  attacks 
of  pain,  fever,  rigors,  and  variable  increase  in  the  jaundice. 
Dyspepsia  and  gastric  pain  are  often  troublesome,  and 
vomiting  occurs  in  recurrent  attacks.  A  leucocytosis  is 
seen  during  the  attacks. 
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/)i<igM0ji5.— The  condition  bears  a  considersible  resem- 
blance to  malaria,  but  there  in  no  reaction  to  quinine  and 
the  malarial  parasite  is  not  found  in  the  bhnid.  Suppuni 
tive  cholangitis  presents  a  similar  picture,  but  the  state  of 
the  piitient  is  much  more  gra\.'.  In  hepjitic  abscess  there 
is  little  or  no  jaundice  ;  the  liver  is  enlarged,  and  a  leuco- 
cytosis,  if  present,  is  constant.  The  question  of  malignant 
disease  will  o-xasionally  be  raised,  but  this  does  not  cause 
such  periodical  attacks  as  are  seen  in  intermittent  hepatic 
fever. 

Treatment.— '^xxicc  there  is  C(msiderable  danger  of  sup- 
puration in  and  around  the  ducts,  it  is  clear  that  .medical 
treatment  should  yield  to  surgical  unless  rapid  improve- 
ment results.  The  medicinal  measures  available  consist  of 
Spa  treatment,  with  local  hot  fomentations,  saline  aperients, 
copious  draughts  of  water,  and  jKwsibly  the  admini- 
stration of  such  drugs  as  sodium  salicylate  and  bile  salts. 
Surgical  treatment  means  rather  a  severe  operation,  for  it 
is  necessary  to  remove  the  obstructing  calculus,  and  to 
dram,  or  perhaps  remove,  the  gall-bladder.  Ihe  best  route 
for  removal  of  the  calculus,  if  it  lies  in  the  ampulla,  may  be 
by  approaching  it  through  the  wall  of  the  dufjdenum.  One 
of  the  most  important  objects  of  surgical  intervention  is  to 
ward  off  pancreatic  complications. 

Biliary  Fistula 

External  fistula.— It  should  be  mentioned  that  suppura- 
tion m  the  gall-bladder  may  give  rise  to  peri-tholecystitis, 
which  causes  it  to  become  adherent  to  the  anterior  abdominal 
wall.  Discharge  of  pus  and  bile  may  then  be  found  in  the 
right  hypochondrinm,  or  more  often,  at  the  umbilicus.  A 
calculus  may  thus  be  discharged  on  to  the  surface  of  the 
abdominal  wall. 

Acute  Cholecystitis 

Many  of  the  following  conditions  are  dependent  on  the 
presence  of  gall-stones  for  their  ormrrcnce,   but  must   of 
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thrm  may  be  met  with  apart  from  this  lesion.  We  have 
alrea  'v  enumerated  the  varieties  of  acute  cholccvstitis 
which  may  be  recognised  pathologically,  but  which  the 
clinician  can  hardly  be  expected  to  differentiate  fn»m  one 
another. 

Etiology  and  Pathology.— The  predisposing  causes 
are  :  calculi,  foreign  bodies,  such  as  worms  or  parasitic  ov'u, 
and  stagnation  of  bile.  The  txciting  causes  are  :  bacterial 
invasion  of  the  gall-bladder,  traumatism,  and  p<»ssibly 
toxins  ctmveyed  by  the  bl«MKl  stream.  The  path  of  infection 
may  be  by  the  portal  vein,  the  hepatic  artery,  the  common 
bile  duct,  or  perhaps  through  the  wall  of  adjacent  bowel. 
Hamic  infections  are  represented  by  those  attacks  which 
follow  influenza,  or  pneumonia,  and  occur  in  the  course  of 
septico-pysemia.  Alimentary  infections,  which  occur  via  the 
j)ortal  vein  or  tho  common  duct,  are  attributable  to  typhoid 
fever,  cholera.  gastri>-enteritis.  ulcerative  colitis,  and  appen- 
dicitis. It  is  well  known  that  typhoidal  cholecystitis  may 
occur  during  the  course  of  the  fever  and  be  overlooked  ; 
typhoid  bacilli  which  reach  the  gall-bladder  in  this  way 
may  lie  dormant  for  even  ten  or  fifteen  years  The  bacillus 
coli,  streptococci,  staphylococci,  and  pneumococci  are  also 
found.  Cholecystitis,  due  to  bacterial  toxins,  has  been 
produced  experimentally  by  Claude  (Bull.  Soc.  AnaL,  Paris, 
1896,  p.  502)  ;  but  there  is  no  clinical  proof  of  its  existence 
in  man.  Injury  may  certainly  play  a  part  in  the  actual 
onset  of  acute  cholecystitis  by  lowering  the  resistance  to 
infection.  Calculus  cholecystitis  appears  to  be  fairly  often 
associated  with  trauma. 
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Varieties  of  Acute  Cholecystitis 

I.  Acute  Catarrh 

This  is  a  non-suppurative  inflammation  leading  to  a 
serous  or  sero-fibrinous  exudation  into  the  gallbladder, 
causing  erosion,   or   superficial   ulceration   of   the   mucous 

membrane. 


Ill 
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Morbid  Anatomy. — The  gall-bladder  is  distended  with 
exudate.  Its  walls  are  thickened  and  tense.  The  mucosa 
is  congested,  and  it  may  show  erosion  with  a  deposit  of 
sticky  bile  on  its  surface.  The  muscular  coat  may  be 
infiltrated  and  softened.  The  cystic  duct  is  often  obstructed 
from  swelling  of  the  mucous  membrane.  Gall-stones  may  be 
present,  or  there  may  be  a  little  inspissated  bile.  The  fluid 
may  be  clear,  or  slightly  turbid,  and  bile-stained.  The 
lymphatic  glands  close  to  the  ducts  are  enlarged.  Micro- 
scopically, the  mucous  membrane  shows  round-celled  infil- 
tration and  catarrhal  desquamation,  with  some  serous 
infiltration  and  degeneration  of  the  muscular  layers.  The 
serous  coat  may  be  a  1'  '.tie  oedematous  but  is  otherwise  not 
affected. 

Symptoms  and  Physical  Signs; — The  onset  is  fairly 
sudden.  Local  tenderness  and  pain  in  the  right  hypo- 
chondrium  are  usual,  hnt  the  pain  in  some  cases  is  located 
in  the  right  iliac  fossa,  and  hence  it  may  give  rise  to  a 
diagnosis  of  appendicitis.  The  pain  is  less  severe  than  that 
of  biliary  colic,  but  it  is  often  paroxysmal  in  nature.  The 
most  tender  spot  is  usually  situated  about  two  inches  above 
and  to  the  right  of  the  umbilicus.  The  gall-bladder  may  be 
felt  as  a  tense  pjTiform  tumour,  but  more  often  it  is  obscured 
by  the  rigidity  of  the  upper  segment  of  the  right  rectus 
muscle.  On  percussion,  the  note  in  this  region  may  be  dull, 
but  even  when  the  gall-bladder  is  enlarged  there  may  be 
bowel  between  it  and  the  abdominal  wall.  Vomiting  occurs 
with  some  degree  of  frequency.  The  liver  is  not  enlarged 
unless  there  be  co-existent  cholangitis.  Jaundice  may  or 
may  not  be  present.  There  is  usually  some  rise  of  tem- 
perature. 

Diagnosis. — If  a  tumour  is  present  in  the  right  hypo- 
chondrium,  it  has  to  be  distinguished  from  faeces  in  the  colon, 
hydronephrosis,  floating  kidney,  renal  tumour,  or  carcinoma 
of  bowel.  In  most  cases,  however,  the  abdominal  rigidity 
is  too  great  to  allow  the  gall-bladder  to  be  felt  as  a  definite 
tumour,  and  the  diagnosis  has  to  be  made  from  the  severer 
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forms  of  cholecystitis,  from  biliary  colic,  and  from  appen- 
dicitis. As  regards  the  first,  the  question  is  merely  one  of 
the  degree  and  severity  of  the  symptoms ;  the  second  is 
differentiated  by  the  excruciating  character  of  the  pain 
and  the  paucity  of  physical  signs.  Appendicitis  may 
present  considerable  difficulty,  and  it  must  be  remembered 
that  the  appendix  is  a  focus  from  which  infection  of  the 
gaU-bladder  may  be  derived,  and  the  two  diseases  may 
co-exist.  A  low  gaU-bladder  and  a  high  appendix  may 
produce  similar  symptoms,  and  physical  signs  which  are 
almost  identical. 

Treatment.— Mild  cases  of  cholecystitis  can  be  success- 
fuUy  treated  by  medical  measures,  and  with  rest  in  bed  a 
light  but  nourishing  diet,  aperients,  and  the  local  application 
of  hot  fomentations,  subsidence  of  the  symptoms  may  be 
expected.  In  cases  which  are  due  to  the  presence  of  gall- 
stones, however,  recurrence  is  not  unlikely,  and  attacks 
which  are  not  attributable  to  gall-stones  may  be  the  starting 
point  of  cholelithiasis.  Indications  for  operation  are  very 
severe  pain,  evidence  of  local  peritonitis,  and  high  tempera- 
ture. If  calculi  are  present  they  must  be  removed  and 
both  the  ducts  and  the  gall-bladder  should  be  carefuUy 
explored,  and  adequate  drainage  provided  for.  Where 
surgical  treatment  is  not  applied,  chronic  changes  are  liable 
to  occur,  including  the  production  of  hydrops,  empyema, 
chronic  atrophy,  and  peri-cholecystitis. 

II.  Membranous  Cholecystitis 

This  condition  is  commonly  associated  with  the  presence 
of  calculi  within  the  gaU-bladder.     To  establish  the  diagnosis 
casts  of  the  viscus  must  be  found,  with  or  without  gall-stones' 
in  the  faeces.  ' 


I 
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III.  Suppurative  Cholecystitis 
Etiology  and  Pathology.— The  presence  of  calculi  is 
by  no  means  essential,  but  the  commonest  predisposing  cause 
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is  a  stone  impacted  in  the  cystic  duct.  The  bacterial  infec- 
tion may  be  haemic  or  alimentary.  The  condition  may,  of 
course,  be  secondary  to  cholangitis.  The  gaU-bladder  is 
usuaUy  enlarged ;  it  contains  pus,  which  is  rarely  offensive 
in  odour,  and  which  may  be  bile-stained.  The  mucous  lining 
is  largely  replaced  by  granulation  tissue,  and  the  muscular 
coat  is  soft  and  friable  The  peritoneal  covering  is  thickened 
and  dark  red  in  colour,  with  adherent  lymph  on  its  surface. 
Calculi  may  be  present,  adhering  to  the  wall  of  the  viscus, 
or  lying  bathed  in  pus. 

Symptoms.— Pain  is  constant,  but  liable  to  exacerba- 
tions. It  is  present  in  the  right  hypochondriac  or  umbilical 
regions,  though  it  may  simulate  that  of  appendicitis,  and 
be  felt  in  the  right  iliac  fossa.  The  temperature  is  raised, 
and  it  may  reach  103°  or  104°  F.,  being  associated  with 
rigors.  Anorexia,  vomiting,  and  headache  are  prominent 
symptoms.  The  bowels  are  constipated.  The  pulse  rate  is 
increased,  varying  from  100  to  130. 

Physical  Signs.— Jaundice  is  not  a  constant  feature, 
and  is  fairly  often  wanting.  Tenderness  and  rigidity  in  the 
right  hypochondrium  are  constant,  and  the  rigidity  usually 
prevents  palpation  of  the  enlarged  gall-bladder.  Under 
anaesthesia,  however,  a  mass  corresponding  in  outline  to  the 
gaU-bladder  may  be  felt.  Duhiess  in  the  right  flank  is 
sometimes  present,  but  generaUy  the  abdomen  is  distended, 
and  a  tympanitic  note  is  common,  except  in  the  right  hypo- 
chondrium. The  respiratory  excursion  of  the  upper  abdo- 
men is  restricted.  Hypersesthesia  may  be  found  just  above 
and  to  the  right  of  the  umbUicus.  A  leucocytosis  of  from 
12,000  to  30,000  is  common. 

Diagnosis.— Suppurative  cholecystitis  tends  to  cause 
local,  or  even  diffuse,  peritonitis,  and  on  this  complication 
the  difficulty  of  accurate  diagnosis  rests.  Where  the  disease 
is  limited  to  the  gaU-bladder  it  has  to  be  differentiated  from 
duodenal  ulcer,  appendicitis,  and  possibly  sr '.-phrenic 
abscess.  A  history  of  antecedent  biliary  colic,  or  recurrent 
attacks  of  jaundice,  will  be  of  the  greatest  value.    The 
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diagnosis  from  biliary  colic  rests  on  the  physical  signs  rather 
than  the  symptoms.  If  local  peri-cholecjretitis  is  present, 
suppuration  may  occur  outside  the  gall-bladder,  and  such 
an  abscess  may  extend  in  almost  any  direction.  General 
peritonitis  may  result  from  this  lesion,  and,  apart  from 
jaundice,  it  has  no  special  characteristics  suggestive  of  a 
biliary  origin.  Co-existent  suppurative  cholangitis,  or  pyle- 
phlebitis, are  very  serious  complications. 

Treatment. — Surgical  interference  is  indicated  as  soon 
as  the  presence  of  pus  in  the  gall-bladder  is  suspected,  and 
the  only  point  which  calls  for  discussion  is  whether  chole- 
cystostomy  or  cholecystectomy  should  be  performed.  We 
shall  consider  this  matter  below  in  reviewing  the  general 
procedure  of  operations  on  the  gall-bladder. 

IV.  Phlegmonous  Cholecystitis 

In  this  condition  all  the  coats  are  swollen,  friable,  and 
infiltrated  with  serum  or  sero-pus.  Gall-stones  are  often 
present,  and  the  lesion  may  originate  in  an  ulcer  formed  by 
the  pressure  of  calculi.  The  clinical  signs  are  similar  to 
those  described  above,  but  the  condition  of  the  patient  is 
more  grave. 

V.  Gangrenous  Cholecystitis 

Such  gangrene  may  be  partial  or  complete  ;  in  the  latter 
case  the  cystic  duct  is  occluded,  and  there  is  severe  infection 
of  the  gall-bladder.  Clinically  it  is  impossible  to  differentiate 
between  gangrenous  and  phlegmonous  cholecystitis. 


Operative  Procedures  for  Disease  of  the  Gall-bladder 

The  common  operations  performed  on  the  gall-bladder 
are  ideal  cholecystotomy,  cholecystostomy,  cholecystectomy, 
and  cholecystenterostomy ;  but  it  is  clear  that  the  con- 
ditions described  above  certainly  demand  drainage,  so  that 
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the  question  of  cholecystostomy  or  cholecystectomy  will  be 
the  one  to  be  decided  when  operation  has  revealed  the  precise 
nature  of  the  pathological  lesion.  Speaking  generally,  it 
may  b"  said  that  disease  of  the  serous  coat  of  the  gall- 
bladder v;;''  is  an  indication  for  partial  or  complete  chole- 
cystectomy, but  the  presence  of  stones,  and  even  pus  in  the 
interior,  is  successfully  treated  by  adequate  drainage.  In 
all  cases  of  gall-bladder  disease  it  is  important  that  the 
condition  of  the  bile  ducts  should  be  ascertained  by  palpa- 
tion, and,  if  possible,  by  inspection. 

1.  The  Incision. — Urgent  operations  such  as  we  are 
considering  require  that  all  possible  precautions  should  be 
taken  against  shock,  and  a  special  danger  associated  with 
operations  on  jaundiced  patients  is  that  of  haemorrhage,  so 
that  every  bleeding  vessel  must  be  secured  with  great  care, 
and  it  is  recommended  that  calcium  salts,  either  the  chloride 
or  lactate,  should  be  given  up  to  a  total  of  120  grains  in 
eight  doses  before  the  operation.  In  emergency  cases  we  have 
given  this  drug  immediately  after  the  operation  per  rectum 
with  satisfactory  results,  using  double  doses.  The  precise 
value  of  this  treatment  is  now  under  experimental  investi- 
gation. 

The  gall-bladder  is  best  exposed  by  a  muscle-splitting 
incision  through  the  upper  part  of  the  right  rectus,  beginning 
just  below  the  costal  margin  at  the  tip  of  the  eighth  cartilage. 
Enlargement  of  the  wound  may  be  obtained  by  prolonging 
the  incision  througli  the  skin  and  the  rectus  sheath,  if 
necessary,  parallel  to  the  costal  margin  from  both  the  upper 
and  lower  limits  of  the  vertical  wound.  This  will  enable  the 
rectus  muscle  to  be  split  for  a  considerable  distance  and  give 
good  access  to  both  gall-bladder  and  ducts. 

2.  Examination  of  the  Gall-bladder  and  .)ucts.~- 
If  there  are  no  adhesions  between  the  gall-bladder  and  the 
?nterior  abdominal  wall,  the  liver  should  be  pulled  upwards 
beneath  the  ribs,  and  held  up  in  this  position.  The  state 
of  the  gall-bladder  may  then  be  investigated  by  inspection 
and  palpation,  and  before  any  active  steps  are  taken  the 
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cystic  and  common  bile  ducts  must  be  examined.  The 
presence  or  absence  of  calculi  in  all  these  situations  must  be 
ascertained.  Inflammatory  adhesions,  or  the  presence  of 
infective  peri-cholecystitis,  may  contra-indicate  these 
investigations. 

3.  Treatment  of  the  Gall-bladder. — The  necessary 
treatment  is  usually  clear  from  the  external  appearance  of 
the  gall-bladder,  and,  if  there  is  evidence  of  disease  of  its 
outer  coats,  partial  or  complete  cholecystectomy  will 
probably  be  indicated.  Adhesions  around  the  gall-bladder 
should  be  broken  down,  provided  that  this  step  does  not 
cause  risk  of  peritoneal  infection.  It  may  sometimes  be 
necessary  to  open  the  gall-bladder  before  it  is  decided 
whether  drainage  or  removal  is  desirable,  but  in  all  these 
cases  it  is  important  to  ascertain  the  condition  of  the  ducts 
before  the  bladder  is  opened. 

(«)  Cholecystostomy. — For  removal  of  calculi  and  the 
treatment  of  inflammation  of  the  mucous  coat,  this  operation 
is  all  that  is  needed.  Before  the  gall-bladder  is  opened — 
and  this  may  be  done  by  a  trocar  and  cannula,  or  by 
a  scalpel — it  is  important  that  gauze  plugs  should  be  intro- 
duced to  pack  off  the  general  peritoneal  cavity.  After  the 
bladder  has  been  emptied  of  calculi,  or  inflammatory  fluid, 
a  probe  or  narrow  gall-stone  scoop  should  be  introduced  to 
ascertain  the  state  of  the  cystic  duct,  lest  any  stone  should 
be  impacted  at  the  neck  of  the  gall-bladder,  but  it  is  not 
desirable  to  attempt  to  probe  the  common  duct  from  an 
infected  gall-blp.dder.  The  operation  is  completed  by 
securing  a  rubber  tube  into  the  gall-bladder  with  a  purse- 
string  suture,  anchoring  the  viscus  to  the  parietal  peritoneum 
and  posterior  sheath  of  the  rectus  by  means  of  catgut  stitches 
which  pick  up  the  serous  and  muscular  coats  about  half  an 
inch  from  the  orifice  in  the  gall-bladder.  By  this  means 
closure  of  the  wound  is  favoured  when  the  drainage  tube  is 
removed.  It  may  also  be  necessary  to  drain  by  a  tube, 
or  gauze  plugs,  the  area  below  the  gall-bladder. 

The  after-treatment  of  these  wounds  demands  some  care. 
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Gauze  plugs  should  not  be  removed  until  the  fourth  day 
after  operation,  and  any  tuba  which  is  draining  the  gall- 
bladder is  best  left  in  situ  until  it  becomes  quite  loose. 
The  fistula  which  is  left  usually  closes  spontaneously, 
although  the  process  of  repair  may  take  a  month  or  two. 
If  it  does  not  heal  naturally,  steps  must  be  taken  to  close 
the  biliary  fistula  by  operation. 

(6)  Cholecystectomy. — Partial  cholecystectomy  may  bt' 
indicated  for  the  treatment  of  localised  areas  of  disease  of 
the  gall-bladder  wall,  but  for  extensive  disease  it  is  necessary 
to  remove  the  whole  of  the  organ,  and  to  establish  free 
drainage  of  the  wound.  Drainage  of  the  cystic  or  hepatic 
ducts  may  be  called  for.  If  it  is  clear,  on  exploring  the 
upper  abdomen,  that  cholecystectomy  is  necessary,  any 
existing  adhesions  to  adjacent  intestine  must  be  separated, 
and  then  the  gall-bladder  freed  from  tht  under  surface  of 
the  liver.  It  is  usually  better  to  begin  at  the  fundus  and 
proceed  towards  the  cystic  duct.  Where  it  is  healthy  the 
peritoneum  on  the  surface  of  the  gall-bladder  is  raised  as 
a  flap  to  minimise  the  raw  surface  resulting  from  chole- 
cystectomy, but  in  phlegmonous  disease  this  will  not  be 
possible,  and  some  risk  must  then  be  run  in  order  to  get 
away  the  whole  of  the  infected  gall-bladder.  At  times  it 
is  better  to  begin  the  removal  of  the  bladder  at  its  neck, 
and  it  is  always  desirable  to  clamp  the  cystic  duct  at  an 
early  stage  of  the  operation,  to  prevent  calculi  being  pushed 
into  it  during  the  necessary  manipulations.  The  stump  of 
the  duct  should  be  clamped  and  closed  with  a  silk  ligature 
or  suture,  but,  in  any  case,  one  must  be  prepared  for  leakage 
from  the  duct,  and  therefore  a  large  drainage  tube  should 
be  secured  down  to  the  wound  in  the  bile  passages. 

(c)  Cysto-cholcdochotomy. — ^This  operation  is  called  for  in 
addition  to  cholec5^tostomy  or  cholecystectomy  in  those  cases 
where  it  is  not  possible  to  dislodge  a  calculus  from  the  cystic 
duct  into  the  gall-bladder  and  remove  it  with  forceps  or 
a  scoop,  and  it  should  be  done  even  in  the  presence  of 
disease  of  the  gall-bladder  in  order  to  prevent  extravasation 
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of  infective  bile.  The  incision  should  be  made  directly  over 
the  stone,  and  close  to  the  liver,  in  order  to  get  satisfactory 
healing.  The  wound  must  be  closed  with  sero-muscular 
sutures  of  fine  catgut,  and  tube  drainage  established  down 
to  the  lesion  in  the  duct.  If  the  operation  presents  great 
difficulties,  it  may  be  wiser  to  be  content  with  drainage  of 
the  gall-bladder  in  the  hope  that  the  cystic  duct  calculus 
may  be  discharged  into  the  dressings  ;  or  the  stone  may  be 
removed  at  a  subsequent  operation. 

(i)  Communo-choledochotomy. — This  may  be  very  difficult, 
and  to  make  it  easier  it  is  desirable  to  place  a  cushion  beneath 
the  patient's  lumbar  spine,  and  to  pull  up  the  anterior  edge 
of  the  liver  in  order  to  rotate  it  through  a  transverse  axis. 
A  calculus  may  be  impacted  in  the  first,  second,  or  third 
parts  of  the  duct,  and  its  situation  may  be  ascertained  by  a 
fmger  passed  into  the  foramen  of  Winslow.  If  it  lies  in  the 
first  part,  it  may  be  removed  by  direct  incision  over  the 
calculus  as  it  rests  upon  the  finger  in  the  foramen.  If  the 
stone  is  impacted  in  the  second  part,  an  attempt  may  be 
made  to  push  it  back  into  the  first  part;  if  this  fails, 
an  incision  must  be  made  as  low  down  as  possible  in  the 
first  part  of  the  duct,  and  then  the  stone  may  be  removed 
by  forceps  passed  along  the  dilated  duct.  Provision  must 
be  made  for  the  escape  of  a  quantity  of  bile  when  the 
common  duct  is  incised,  and  the  peritoneal  cavity  must  be 
efficiently  shut  off  by  gauze  pads.  The  duct  should  be 
sounded  by  a  flexible  probe  both  in  an  upward  and  down- 
ward direction  before  the  wound  in  its  wall  is  sutured. 
Closure  should  be  secured  by  fine  catgut  sutures  and 
ample  drainage  must  be  allowed  for.  Care  must  be  taken 
to  prevent  the  pressure  of  a  drainage  tube  on  the  wall  of 
the  duct,  and  for  this  reason  the  best  form  of  drain  is  of  the 
cigarette  type.  The  drainage  tube  should  not  be  with- 
drawn until  it  is  clear  that  bile  is  passing  satisfactorily  along 
the  duct.  For  a  gall-stone  impacted  in  the  third  part  of 
the  common  bile  duct  there  are  two  methods  of  operating 
which  have  proved  successful :  one  is  to  open  the  anterior 
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wall  of  the  duodenum  over  the  situation  of  the  calculus, 
and  then  remove  it  by  incising  the  mucous  membrane  of  the 
posterior  waU  of  the  bowel,  and  the  other  is  to  incise  the 
peritoneum  on  the  outer  side  of  the  duodenum,  displace 
the  intestine,  and  reach  the  duct  as  it  enters  the  posterior 
aspect  of  the  duodenum.  For  stones  lodged  in  the  ampulla 
of  Vater  the  former  is  probably  the  better  method,  but  it 
must  be  carried  out  with  great  care,  and  the  intestine  should 
be  emptied  and  clamped  before  it  is  opened.  After  the 
calculus  has  been  removed,  the  duct  should  be  probed  to 
see  if  other  stones  are  present ;  the  incisions  in  the  mucous 
membrane  and  duct  are  left  unsutured,  whilst  that  in  the 
anterior  wall  of  the  duodenum  is  closed  in  the  usual  way 
by  Lembert  sutures. 

In  those  cases  where  it  is  felt  that  the  patient  would 
not  stand  this  operation,  or  where  choledochotomy  is 
impossible  owing  to  adhesions,  one  must  be  content  with 
drainage  of  the  gall-bladder,  to  be  followed,  later,  by  removal 
of  the  lower  calculus.  For  irremovable  impacted  calculus 
in  the  common  duct,  cholecyst-enterostomy  is  the  correct 
treatment. 


Diseases  of  the  Bile-ducts 


Acute  Catarrhal  Cholangitis 

Definition. — ^This  is  the  pathological  name  for  the 
condition  commonly  referred  to  as  simple  catarrhal  jaundice. 
It  is  due  to  a  local  inflammatory  swelling  of  the  mucous 
membrane  at  the  termination  of  the  common  duct,  producing 
biliary  obstruction,  and  diverting  the  bile  into  the  general 
circulation.  It  is  usually  painless,  and  lasts  for  a  period 
of  three  to  four  weeks.  It  has  to  be  distinguished  from 
contagious  jaundice  or  Weil's  disease,  which  is  due  to 
generalised  toxaemia  or  haemic  infection. 

Causation.— The  primary  lesion  is  gastro-duodenal 
catarrh,  and  this  may  be  attributable  to  alcohol,  dietary 


THE  LIVER  A.\D  BILE  PASSAGES 


377 


indiscretion,  or  chill.  Fever  may  be  present  at  the  com- 
mencement of  the  illness  owing  to  the  gastro-enteritis,  but  it 
is  very  rare  afterwards.  It  is  possible  that  in  many  cases 
catarrhal  jaundice  is  caused  by  an  extension  of  duodenal 
catarrh  not  up  the  bile  duct,  but  along  the  pancreatic  duct ; 
consecutive  catarrhal  pancreatitis  causes  swelling  of  the  head 
of  the  pancreas,  and  this  in  its  turn  causes  biliary  obstruction. 

Clinical  Sig^ns. — These  are  too  well  known  to  require 
any  detailed  description,  and  the  diagnosis  is  generally 
straightforward;  but  there  are  times  when  the  jaundice 
persists  longer  than  the  common  period,  and  doubts  may 
thus  arise.  To  this  question  we  shall  refer  again  in  dealing 
with  acute  yellow  atrophy  and  the  jaundice  of  phosphorus 
poisoning.  Deep  green  or  "  black "  jaundice  excludes 
simple  catarrhal  cholangitis,  and  frequent  recurrent  attacks 
suggest  intermittent  hepatic  fever  due  to  a  calculus  in  the 
ampulla  of  Vater. 

Treatment. — Rest  in  bed,  a  light  diet,  and  the  adminis- 
tration of  cholagogue  aperients,  suffice  in  most  case;,.  Large 
quantities  of  warm  water  containing  small  doses  of  sodium 
bicarbonate  may  be  taken  with  advantage.  The  duodenitis 
may  be  treated  by  means  of  such  drugs  as  bismuth  and 
salol,  and  convalescence  may  be  hastened  by  spa  treatment 
at  Carlsbad,  Harrogate,  or  Llandrindod  Wells. 


Suppurative  Cholang:itis 

Etiology. — This  is  a  serious  condition  associated  with 
biliary  obstruction  and  biliary  stagnation,  with  super-added 
infection  by  suppurative  organisms.  Cholelithiasis  is  un- 
doubtedly a  predisposing  cause,  and  the  complication  is 
especially  prone  to  supervene  on  intermittent  hepatic  fever, 
but  it  may  be  met  with  in  patients  who  have  never  shown 
signs  of  cholelithiasis.  Rupture  of  an  hydatid  cyst  into  a 
duct  also  favours  this  infection,  which  may  also  be  associated 
with  a  growth  at  the  biliary  papilla,  whereby  duodenal 
catarrh  and  ascending  infection  of  the  common  duct  are 
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favoured.  It  may  be  a  sequel  of  influenza,  pneumonia, 
typhoid,  and  cholera,  or  it  may  be  a  part  of  a  peneral 
systemic  pyaemia. 

Pathology.— The  mucosa  of  the  ducts  is  swollen  and 
eroded,  or  even  ulcerated.  The  outer  walls  are  thickened 
:md  inflamed,  and  there  may  be  extension  to  the  peritoneum, 
the  liver  tissue,  or  the  radicles  of  the  portal  vein.  An 
empyema  of  the  gall-bladder  may  also  be  present.  The  ducts 
may  become  enormously  distended  with  purulent  exudate. 
Abscesses  scattered  throughout  the  liver  are  not  uncommon, 
but  there  may  be  one  large  single  abscess.  The  pus  is  stained 
with  bile.  Suppurative  pancreatitis  is  by  no  means  a  rare 
complication.  General  or  local  suppurative  peritonitis  may 
be  present.  Microscopically,  the  large  portal  areas  are 
dilated,  and  both  portal  veins  and  bile  ducts  may  be  involved 
in  the  suppurative  process  ;  there  is  extensive  necrosis  of  the 
hepatic  tissue,  as  well  as  diffuse  small-celled  infiltration. 

Symptoms  and  Physical  Signs.— A  period  of  anorexia 
and  malaise  usuaUy  precedes  the  acute  onset  of  this  infection, 
which  is  marked  by  collapse,  followed  by  rigors  and  high 
fever.  There  is  pain  in  the  upper  abdomen,  of  a  dull  aching 
character,  with  occasional  exacerbations,  but  cases  are 
described  in  which  pain  was  absent.  Jaundice,  by  no 
means  constantly  present,  is  due  to  blockage  of  the  finer 
bile  ducts  in  the  liver  substance.  Septic  diarrhoea  may  be 
observed. 

The  aspect  of  the  patient  is  grave.  The  tongue  is  coated 
and  dry  ;  the  pulse  rapid  and  of  poor  volume  ;  some  mental 
confusion  is  common,  and  coma  is  present  in  fatal  cases. 
The  liver  is  tender,  increased  in  size,  and  smooth  to  the  touch  ; 
it  usually  exhibits  progressive  enlargement.  The  spleen  is 
also  enlarged  in  a  high  percentage  of  cases. 

Diagnosis.— In  a  patient,  whose  past  history  points  to 
choleUthiasis.  suffering  from  fever  of  an  intermittent  type 
with  severe  constitutional  disturbance,  this  lesion  may  well 
be  suspected,  but  the  differential  diagnosis  has  to  be  made 
from  tropical  liver  abscess,  from  suppurative  pylephlebitis. 
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and  also  from  rapidly  growing  malignant  tumour.  In 
tropical  abscess  there  is  commonly  a  history  of  antecedent 
dysentery,  and  the  physical  signs  of  this  condition  are  usually 
characteristic.  Pylephlebitis  causes  less  jaundice  but  more 
splenic  enlargement  than  suppurative  cholangitis,  but  the 
two  conditions  are  often  co-existent.  A  very  rapidly  growing 
tumour,  with  fever  and  jaundice,  and  general  enlargement 
of  the  liver  may  be  a  source  of  difficulty  in  diagnosis,  and 
sometimes  there  is  actual  pus  in  the  ducts  in  these  cases. 
A  history  of  past  attacks  of  biliary  colic,  or  the  passage  of 
gall-stones,  does  certainly  favour  a  diagnosis  of  suppurative 
cholangitis,  but  it  must  be  remembered  that  this  is  a  rare 
disease. 

Prognosis. — ^This  is  always  grave,  and  much  depends 
upon  the  possibility  of  obtaining  free  drainage  of  the  ducts. 

Treatment. — Cholecystostomy  is  clearly  indicated,  and, 
as  a  rule,  the  ducts  '•■  veil  as  the  gall-bladder  should  be 
opened  and  draineu  Any  abscess  present  in  the  liver 
substance  must  also  be  incised  freely. 


II 


tf 


Abscess  of  the  Liver 
Single  or  Tropical  Abscess 

The  close  association  between  dysentery  and  tropical 
liver  abscess  is  well  known,  but  it  must  be  remembered  that 
there  are  two  definite  forms  of  dysenterj- — the  amoebic  and 
bacillary — and  it  is  the  former  which  gives  rise  to  the  single 
abscess  of  liver.  The  bacillary  form  may  be  the  cause  ')f 
multiple  liver  abscesses.  These  two  varieties  of  dysent>  y 
possess  well-defined  clinical  differences,  and  so  also  do  uie 
two  classes  of  suppuration  in  the  liver. 

There  are  other  causes  of  single  hepatic  abscess,  such  as 
injury,  suppuration  in  an  hydatid  cj'st,  pjaemia,  and  rarely, 
typhoid  fever  and  appendicitis.  A  penetrating  wound  due 
to  a  stab  or  a  bullet  may  lead  to  a  localised  single  abscess, 
and  a  blow  which  ruptures  the  liver  without  tearing  its 
capsule  may  be  followed  by  local  suppuration. 
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Etiology  of  Tropical  Abaceu.— The  geographical  in- 
cidence i>f  this  disease  xaries  very  greatly  ;  it  is  more  cummon 
in  the  East  than  in  the  West  Indies ;  Europeans  arc  more 
liable  to  it  than  natives ;  and  males  are  more  o.'ten  affected 
than  females.  Isolated  cases  of  large  solitary  abscess  are 
met  with  in  patients  who  have  never  been  out  of  England. 
Alcoholism  is  often  regarded  as  a  predisposing  factor.  This 
disease  rarely  attacks  young  children  or  those  of  advanced 


Pathology. — The  right  lobe  is  affected  in  from  60  to 
80  per  cent,  of  the  cases,  and  the  abscess  is  most  often  deeply 
placed  towards  the  posterior  and  upper  border  of  the  liver. 
In  shape  it  is  round,  and  the  abscess  cavity  rarely  contains 
less  than  half-a-pint  of  pus ;  the  record  is  something  like 
nineteen  pints. 

The  liver  slujws  recent  inflammation,  together  with 
fibrin  adherent  over  the  abscess,  which,  as  it  enlarges  up- 
wards, causes  the  liver  to  adhere  to  the  diaphragm,  the 
pleura,  and  ultimately  to  the  lung.  Infection  of  the  pleura 
is  not  uncommon,  and  the  resulting  pleurisy  may  be  dry, 
serous,  or  purulent.  The  abscess  cavity,  which  ha- 
ragged,  fibrinous,  and  blood-stained  walls,  is  surrounded  by 
necrosing  hepatic  tissue  infiltrated  with  polymorpho-nuclear 
leucocytes.  An  abscess  of  long  standing  is  lined  by  com- 
paratively smooth  granulation  tissue,  and  has  a  fibrous 
capsule,  which  may  send  out  processes  into  the  surrounding 
substance  of  the  liver.  Small  amoebic  abscesses  have  a 
shreddy,  spongy  wall,  and  contain  a  glairy  fluid.  Amoebae 
are  present  in  the  tissue  around  the  abscess  cavity,  which 
shows  necrosis  rather  than  acute  inflammatory  changes. 
The^absence  of  dense  leucocytic  infiltration  is  somewhat 
char  rteristic.  Large  amoebic  abscesses  resemble  chronic 
abscesses  due  to  any  cause.  The  pus  m  these  amoebic  cases 
is  viscid  yet  translucent,  and  it  hardly  resembles  ordinary 
pus.  In  other  forms  the  pus  is  creamy,  yellow,  or  brownish- 
red,  most  frequently  the  last. 

Microscopy. — Amoebic    abscesses    contain    within   their 
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Willis  amoebie,  necrotic  liver  cells,  and  red  WimkI  corpuscles. 
Lcuc«»c\ies  sire  very  few  in  number.  Organisms,  such  as 
staphylococci  and  strepttKocci,  may  be  pn'scnt. 

Bacteriology. — From  this  point  of  view  tropical  abscessen 
may  be  divided  into  two  classes,  viz.  :  those  which  do,  and 
those  which  do  not  contain  amoeba:.  Cultures  from  those 
which  do  contain  the  amoeba  are  often  sterile,  but  this 
parasite  may  be  grown  outside  the  body.  Abscesses  which 
do  not  contain  the  amoeba  peld  cultures  of  organisms 
derived  from  the  alimentary  tract.  Wlietlu-r  the  amoeba 
alone  is  capable  of  causing  suppuration  is  lot  yet  certain, 
for  it  is  quite  possible  that  it  may  produce  this  change  by 
carrying  suppurative  organisms  into  the  liver  substance 
from  the  intestine.  Amoeba  are  found  chieflj'  in  the  wall  of 
the  abscess  and  not  amongst  its  contents.  In  addition  to 
staphylococci  and  streptococci,  the  pneumococcus,  the 
bacillus  coli,  and  bacillus  pyocyaneus  have  been  cultivated. 

Symptoms. — The  onset  is  gradual,  with  malaise,  debility 
and  shivering.  Nocturnal  sweats  may  be  pronounced.  The 
fever  is  usually  remittent,  and  resembles  that  of  malaria. 
Pyrexia  may  be  absent.  Rigors  are  common  in  the  course 
of  the  disease.  Pain  over  the  liver,  with  a  sense  oi  fulness 
in  the  right  hypochondrium,  is  usually  present,  and  the  pain 
is  dull  and  constant  in  character,  with  occasional  sharp 
stabbing  pleural  pain  in  addition.  It  may  be  referred  to 
the  right  scapular  region.  Vomiting  is  very  inconstant ; 
it  is  said  to  occur  most  often  when  the  abscess  is  situated 
in  the  left  lobe.  The  appetite  is  bad,  and  flatulence  may  be 
troublesome.  Either  constipation  or  diarrhoea  may  be 
present.  Some  depression  and  ment;!  irritability  are  not 
uncommon,  and  there  may  be  insomnia.  Delirium  and 
convulsions  occur  before  death.  In  some  cases  there  is  a 
hacking  spasmodic  cough,  and  the  abscf  s  mav  communicate 
with  the  lung  and  bronchus ;  the  exj  ctoration  may  then 
closely  resemble  anchovy  sauce  in  appearance. 

Physical   Signs. — The  face    has   a  sallow   or  muddy 
complexion ;    the   eyes   are   sunken,   and   the   expression 
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anxious.  The  patient  adopts  the  dorsal  decubitus,  except 
with  a  large  right-sided  abscess,  when  he  lies  on  the  affected 
side.  Jaundice  is  present  in  slight  degree  in  from  lo  to 
20  per  cent,  of  cases,  but  deep  jaundice  is  rare ;  the  con- 
junctivae, however,  are  frequently  yellowish  and  bloodshot. 
The  pulse  is  of  low  tension  and  somewhat  increased  in 
rate. 

Local  Signs. — Rigidity  of  the  rectus  below  the  costal 
margin  is  found  on  palpation,  and  percussion  over  the 
lower  costal  arches  may  cause  pain.  There  is  some  dis- 
tension in  the  upper  abdomen,  and  it  may  be  general. 
Definite  bulging  of  the  right  hypochondrium,  with  a  visible 
rounded  projection,  may  be  seen,  and  this  may  be  observed 
to  move  with  respiration.  Mensuration  may  reveal  eiJarge- 
ment  of  the  right  side  of  the  chest.  Redness  and  oedema 
of  the  skin  may  be  seen.  Fluctuation  is  rare.  The  area  of 
liver  duln;ss  on  percussion  is  usually  increased  both  in  an 
upward  and  downward  direction,  and  skiagraphy  may  show 
elevation  or  immobility  of  one  or  other  cupola  of  the 
diaphragm.  In  most  cases  the  upper  level  of  liver  dvdness 
begins  to  rise  in  the  anterior  axillary  line,  reaching  its 
maximum  near  the  angle  of  the  scapula;  this  dome- 
shaped  dulness  at  the  right  base  is  very  suggestive  of 
liver  abscess.  The  spleen  is  rarely  enlarged.  (Edema  of 
the  feet  may  be  seen  in  the  later  stages  of  the  disease. 
The  urine  is  high  coloured,  loaded  with  urates,  and 
albuminuria  is  common. 

Diagnosis. — Pain  in  the  upper  abdomen,  with  pro- 
gressive enlargement  of  the  liver  and  fever,  in  a  patient 
who  is  known  to  have  resided  in  the  tropics  and  to  have 
suffered  from  dysentery,  points  strongly  to  a  diagnosis  of 
tropical  abscess.  Fluctuation  or  oedema  over  the  right 
hjT^chondrium  makes  the  diagnosis  simple,  but  these  are 
rarely  present.  A  leucocjrtosis  may  be  suggestive,  though 
it  is  by  no  means  constant.  The  differential  diagnosis  may 
be  very  difficult  and  we  can  only  give  a  mere  outline  of  the 
possibilities  which  have  to  be  borne  in  mind. 
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1.  Suppurating  hydatid  cyst. — Here  the  complement 
fixation  reaction  may  be  required  to  settle  the  diagnosis, 
since  leucocytosis  may  be  found  in  both  diseases ;  the 
hydatid  eosinophilia  may  be  observed. 

2.  Sub-phrenic  abscess. — A  previous  history  pKjinting  to 
gastric  ulcer,  duodenal  ulcer  or  appendicitis  is  of  great  value. 
If  an  air-containing  abscess  be  present,  succussion  may  be 
obtained,  and  the  "  bell  sound  "  on  percussion. 

3.  Suppurative  pylephlebitis  and  multiple  abscesses  of 
liver. — Here  one  must  depend  on  the  local  signs,  and  a 
previous  history  of  an  acute  infective  abdominal  condition 
rather  than  a  dysentery  of  tropical  origin. 

4.  Intermittent  hepatic  fever. — This  condition  can  be 
established  only  where  there  is  a  clear  history  of  choleli- 
thiasis.   There  is  jaundice  of  varying  intensity. 

5.  Pancreatic  cyst. — In  nearly  all  cases  this  is  preceded 
by  abdominal  injury,  and  it  is  not  associated  with  fever. 

6.  Malaria. — A  leukopenia,  rather  than  a  leucocytosis,  is 
present  in  malaria.  It  must  be  remembered  that  acute 
hepatitis  without  abscess  may  occur  in  malaria.  Blood 
examination  for  parasites  is  important. 

7.  Neoplasm. — If  the  rate  of  growth  is  very  rapid,  and 
the  enlargement  of  the  liver  general,  an  abscess  may 
undoubtedly  be  simulated. 

8.  Lymphadenoma. — ^There  will  usually  be  other  signs  of 
this  disease  as  well  as  those  affecting  the  liver. 

9.  Syphilitic  gummata  of  liver. — ^These  are  usually 
multiple,  and  can  be  felt  to  be  so  on  palpation  of  the  enlarged 
organ. 

ID.  Cirrhosis  of  the  liver  u.ith  ascites. — Marked  excess  of 
peritoneal  fluid  in  tropical  abscess  is  rare,  and  it  is  only 
late  stages  in  cirrhosis  which  may  resemble  the  disease 
under  consideration. 

II.  Right-sided  pleural  effusion. — This  is  diagnosed  by 
the  lateral  displacement  of  the  heart  to  the  left,  the  position 
of  the  diaphragm,  and  the  absence  of  downward  enlargement 
oi  the  liver. 
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Prognosis. — Recurrence  is  not  uncommon,  even  after 
apparently  successful  treatment,  especially  if  the  patient 
resides  afterwards  in  a  tropical  climate. 

Treatment. — In  considering  the  question  of  diagnosis 
we  have  made  no  mention  of  exploration  with  a  trocar 
and  cannula  because  we  consider  such  a  course  imsafe 
and  undesirable,  but  if  it  is  regarded  as  a  step  in  the 
operative  treatment  of  tropical  abscess,  there  is  no  great 
objection  to  it,  and  many  authorities  advocate  this 
method  of  localising,  and  even  draining,  the  abscess.  For 
this  purpose  a  wide  bored  needle  of  some  3J  inches 
in  length,  capable  of  being  fitted  on  to  glass  syringe 
or  aspirator,  should  be  employed.  If  tne  situation  of 
the  abscess  is  unknown,  the  usual  site  for  puncture  is  in 
the  eighth  space  in  the  anterior  axillary  line,  an  inch  and  a 
half  above  the  right  costal  margin,  and  the  needle  should  be 
directed  inwards,  backwards,  and  slightly  upwards,  since 
the  common  position  for  the  abscess  is  in  the  upper  and  back 
part  of  the  right  lobe.  Several  punctures  may  be  made  in 
the  liver  if  the  first  is  not  successful,  and  it  is  said  that 
such  "hepatic  phlebotomy"  is  not  harmful.  Castellani 
and  Chalmers  advise  that  small  abscesses  should  be  treated 
differently  from  large  ones,  the  latter  calling  for  more 
extensive  operation. 

1.  Aspiraiion.—TDS&  is  regarded  as  the  best  method  of 
dealing  with  small  abscesses.  When  once  the  pus  has  been 
found  by  the  exploring  needle,  the  abscess  is  emptied  and  the 
cavity  irrigated  at  frequent  intervals  with  bi-hydroc'iloride 
of  quinine  (3  grains  to  the  ounce),  by  means  of  Rogers's 
sheathed  aspiration  cannula.  Major  Leonard  Rogers 
{Lancet,  October,  1912)  advises  the  injection  of  one  grain 
of  emetine  hydrochloride,  dissolved  in  an  ounce  of  water, 
after  aspiration;  if  the  cavity  is  a  very  large  one,  the 
aspiration  and  injection  may  have  to  be  repeated.  He  says 
there  is  good  reason  to  hope  that  the  open  treatment  will 
in  future  be  only  exceptionally  required. 

2.  Open  operation.— This  is  essential  if  the  abscess  is 
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large,  if  the  pus  is  not  sterile,  and  if  there  is  extension  to  the 
pleura,  lungs,  or  peritoneum.  Two  routes  are  available, 
thoracic  and  abdominal. 

(a)  Thoracic  ^-owfe.— Guided  by  the  cannula,  part  of  the 
nb  below  it  should  be  excised ;  the  pleural  cavity  having 
been  entered,  the  diaphragm  should  be  partially  divided 
and  sutured  to  the  edges  of  the  pleural  wound  ;  the  abscess 
may  then  be  opened,  irrigated  thoroughly  with  the  quinine 
solution,  and  then  partially  sewTi  up  with  a  drainage  tube 
secured  to  the  edges  of  the  wound.  The  tube  should  be  of 
only  moderate  size  so  as  to  minimise  the  risk  of  conveying 
infection  from  the  exterior. 

(6)  Abdominal  route.— KW  that  is  necessary  is  incision 
and  drainage  through  the  site  of  the  swelling  of  the  abdominal 
waU,  m  one  stage  if  the  liver  is  adherent  to  the  parietes 
or  m  two  if  tho  liver  is  free,  after  packing  gauze  between  the 
hver  and  the  cages  c^^  fhe  wound  to  promote  the  formation 
of  protective  adhesioi.  . 

After  Treatment.— Frequent  irrigation  with  quinine 
lotion  is  advocated  by  most  authorities ;  there  must  be 
adequate  drainage,  and  there  should  be  no  undue  haste  in 
shortening  or  removing  the  tube.  A  course  of  ipecacuanha 
or,  better,  of  emetine,  is  recommended  as  a  prophylactic 
against  recurrence,  especially  in  the  case  of  those  who  have 
to  return  to  a  tropical  climate. 
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Multipl"  Liver  Abscess 

This  disease  may  arise  in  one  of  the  following  four  ways 
viz.  : —  ^  ' 

1.  It  may  be  part  of  a  general  pysmia. 

2.  It  may  arise  from  portal  pyaemia,  due  to  dysentery 
appendicitis,  ulcerative  coUtis,  etc. 

3.  It  may  be  a  later  stage  of  suppurative  cholangitis,  and 
the  extension  of  the  inflammation  is  sometimes  accounted 
for  by  the  presence  of  parasites  in  the  hepatic  ducts. 

4.  It  may  spread  from  a  large  single  abscess. 

25 


386 


ACUTE  ABDOMIXAL  DISEASES 


As  a  part  of  general  pyaemia  it  is  very  rare,  and  most 
frequently  it  is  due  to  suppurative  pylephlebitis.  Its  relation 
to  dysentery  is  that  it  is  rare  in  the  amoebic  form,  but  less 
so  in  the  bacillary  variety  of  the  disease.  Small  hepatic 
abscesses  in  amoebic  dysentery  are  said  to  be  caused  by 
additional  coccal  infection.  Appendicitis  is  certainly  the 
commonest  cause  of  these  multiple  liver  abscesses,  and  it 
appears  that  a  small  abscess  under  tension  is  most  likely 
to  give  rise  to  this  complication.  Gastric  ulceration  is  rarely 
followed  by  multiple  abscesses  in  the  liver. 

Prognosis  and  Treatment.— The  outlook  is  very  grave, 
but  drainage  of  abscesses  is  certainly  indicated,  and  they 
may  usually  be  approached  by  the  abdominal  route.  Such 
cases  as  we  have  met  witi  ,  ompHcating  appendicitis,  have 
all  terminated  fatally. 


Acute  Yellow  Atrophy 

Definition. — An  acute  degeneration  of  the  liver  with 
diminution  in  size,  accompanied  by  jaundice,  fever,  and 
nervous  symptoms,  and  usually  terminating  fatally. 

Etiology. — The  commonest  age  period  is  the  third 
decade.  Females  are  affected  twice  as  often  as  males. 
The  influence  of  pregnancy  is  especially  important,  and  an 
undoubted  relationship  exists  between  acute  yellow  atrophy 
and  puerperal  eclampsia.  The  time  for  its  occurrence  is 
between  the  fourth  and  seventh  months  of  pregnancy. 
Alcoholic  excess  is  a  potent  factor  in  the  causation  of  the 
disease,  and,  in  a  less  certain  degree,  chloroform  narcosis, 
mental  disturbance,  and  secondary  syphilis  may  at  times 
play  their  part. 

Acute  yellow  atrophy  may  supervene  in  the  course  of 
cirrhosis,  catarrhal  jaundice,  gall-stone  obstruction,  or 
chronic  venous  engorgement. 

Pathology.— The  liver  may  lose  a  half,  or  even  two- 
thirds,  of  its  normal  weight,  and  it  is  said  that  the  shrinkage 
usually  begins  in  the  left  lobe.     The  capsule  is  wrinkled 
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and  loose ;  it  can  often  be  pulled  off  quite  easily,  revealing 
small  sub-capsular  haemorrhages.  Section  shows  that  the 
organ  is  of  bright  yellow  colour  with  the  outlines  of  the 
lobules  obscured.  There  may  be  areas  of  compensatory 
hyperplasia,  exhibiting  adenomatous  nodules.  The  gall- 
bladder commonly  contains  thick  mucus  and  bile,  but  the 
large  ducts  often  contain  mucus  only.  The  amount  of  fat 
which  can  be  extracted  is  perhaps  five  per  cent,  above 
normal.  Leucin  and  tyrosin  are  present  in  large  quantities 
in  the  liver  cells,  the  kidneys,  and  the  blood  of  the  veins. 

Microscopical  changes. — Haemorrhagic  degeneration,  with 
proliferative  cholangitis,  followed  by  necrosis,  is  the  usual 
picture  presented  by  sections.  Sometimes  there  is  evidence 
of  regeneration,  as  shown  by  the  adenomata  mentioned 
above,  and  new  bile  ducts  may  be  formed.  Micro-organisms 
of  many  types  have  been  found,  but  there  is  no  established 
causal  relationship  with  any  specific  organism.  Other  solid 
organs  show  cloudy  swelling,  and  in  the  intestine  there  is 
evidence  of  catarrh. 

Clinical  Aspect. — This  disease  in  its  characteristic  form 
presents  two  quite  definite  stages.  In  the  first  there  is 
gastro-intestinal  disturbance  with  some  malaise  for  a  few 
days  or  even  weeks,  followed  by  jaundice.  In  the  second 
stage  the  patient  sinks  into  a  "  typhoid  state,"  the 
jaundice  increases  in  intensity,  and  nervous  symptoms  are 
manifested.  This  stage  lasts  for  three  days  to  a  week.  It 
must  also  be  remembered  that  there  are  cases  with  little  or 
no  jaundice.  The  first  stage  may  present  the  char?,cters 
of  an  attack  of  simple  catarrhal  jaundice,  but  there  are 
usually  more  severe  constitutional  disturbances,  and  malaise, 
vomiang,  constipation,  and  muscular  pains  are  features 
which  call  for  attention. 

The  second  stage  of  the  illness  is  marked  by  intense 
headache,  restlessness,  and  delirium.  Muscular  twitchings 
and  transient  paralyses  may  be  observed,  and  coma  super- 
venes before  the  fatal  issue.  Vomiting  is  repeated,  and  the 
vomit   may   contair    altered   blood.     Haemorrhagic   rashes 
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occur.  The  fever  is  of  variable  degree.  Abortion  usually 
occurs  in  the  case  of  pregnant  women.  With  regard  to  the 
physical  signs,  especial  attention  should  be  directed  to  the 
area  of  liver  dulness  ;  a  temporary  enlargement  maj'  be 
found  in  an  early  period  of  the  illness,  and  this  is  succeeded 
by  progressive  diminution  until  the  dulness  completely,  or 
almost  completely,  disappears.  There  are  no  characteristic 
blood  changes,  but  a  slight  leucocytosis  is  usually  present. 

The  urine  is  high-coloured  from  the  presence  of  bile 
pigment ;  the  percentage  of  urea  is  diminished,  and  its 
place  is  taken  by  leucin  and  tyrosin,  probably  derived  from 
the  disintegration  of  hepatic  cells.  This  change  must  not 
be  regarded  as  pathognomonic  of  acute  yellow  atrophy. 

Diagnosis. — This  may  be  impossible  until  the  second 
stage  of  the  disease  is  reached.  In  the  first  place  acute 
yellow  atrophy  has  to  be  distinguished  from  phosphorus 
poisoning,  a  condition  which  we  shall  consider  in  a  separate 
paragraph.  Clinically,  there  are  many  points  of  resemblance 
between  the  two  diseases,  but  there  is  usually  an  interval 
between  the  action  of  phosphorus  as  an  irritant  poison  and 
its  destructive  effect  on  the  liver.  In  Weil's  disease  there 
is  high  fever,  and  enlargement  of  both  liver  and  spleen  ; 
pains  and  cramps  are  present  in  the  calves  ;  there  is  neither 
leucin  nor  tyrosin  in  the  urine. 

Prognosis  and  Treatment. — The  outlook  is  very  gloomy, 
since  the  mortality  in  fully  recognised  cases  is  very  nearly 
a  hundred  per  cent.  Treatment  can  only  be  directed  tf> 
maintaining  the  strength  of  the  patient,  and  endeavouring 
to  dilute  the  toxins  by  saline  infusions. 

The  Jaundice  of  Phosphorus  Poisoning 

Incidence. — Since  the  introduction  of  red  or  amorphous 
phosphorus  in  place  of  the  yellow  variety  in  most  com- 
mercial processes,  the  incidence  of  phosphorus  poisoning, 
both  acute  and  chronic,  has  (,'reatly  diminished.  Poisoning, 
however,  is  occasionally  met  with  as  the  result  of  sucking 
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matches  by  children,  or  from  the  medicinal  use  of 
phosphorus. 

Pathology. — The  appearance  of  the  liver  may  bear  a 
close  resemblance  to  that  seen  in  acute  yellow  atrophy, 
although  it  is  usually  enlarged.  It  is  friable  and  pale, 
exhibiting  sub-capsular  haemorrhages,  cloudy  swelling,  and 
the  deposition  of  bile-pigment  granules  within  the  cells. 
Fatty  changes  are  found  in  the  other  solid  viscera,  and  the 
spleen  is  enlarged. 

Clinical  Signs. — The  first  symptoms  point  to  irritant 
poisoning ;  there  is  vomiting,  severe  gastric  pain,  and, 
possibly,  collapse.  The  vomit  is  luminous  in  the  dark,  and 
it  may  contain  blood.  There  is  thirst,  gastric  and  hepatic 
tenderness,  but  no  enlargement  of  the  liver.  Some  tem- 
porary improvement  in  the  patient's  condition  commonly 
follows,  and  then,  from  two  to  six  weeks  after  the  onset  of 
the  illness,  more  severe  symptoms  make  their  appearance. 
Jaundice  supervenes,  and  gradually  increases  in  severity ; 
there  is  recurrent  vomiting  of  dark  fluid,  marked  prostration, 
and  the  patient  sinks  into  coma,  and  dies  in  five  or  six  days. 
Haemorrhages  into  the  skin,  as  well  as  from  the  mucous 
membranes,  are  not  uncommon.  The  liver  is  enlarged  and 
tender,  and  the  jaundice  is  attributed  to  inflammation  of 
the  smaller  bile  ducts.  The  urine  is  diminished  in  quantity  ; 
it  may  contain  albumen,  blood,  and  casts.  Leucin  and 
tyrosin  may  be  present,  the  former  more  often  than  the 
latter. 

Diagnosis. — We  have  already  referred  to  the  clinical 
resemblance  existing  between  acute  yellow  atrophy  and 
jaundice  due  to  phosphorus  poisoning,  and  the  diagnos's  of 
the  latter  usually  depends  on  the  history  of  the  case  rather 
than  the  physical  signs.  In  the  early  stages,  if  the  source 
of  the  trouble  is  unknowTi,  a  diagnosis  of  irritant  poisoning 
is  all  that  can  be  expecte  ',  unless  luminosity  of  the  vomit 
is  observed ;  in  the  later  stages  the  rese^nblance  to  acute 
yellow  atrophy  is  very  marked,  but  there  are  the  following 
differences  to  be  observed.     In  acute  yellow  atrophy  the 
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diminution  of  the  liver  dulness  is  constant,  whereas  phos- 
phorus causes  some  enlargement,  at  any  rate  at  first.  Acute 
yellow  atrophy  is  characterised  by  rapid  disintegration  of 
liver  cells  with  but  slight  increase  in  the  amount  of  fat ; 
the  liver  of  phosphorus  poisoning  contains  30  per  cent,  of 
fat ;  the  liver  of  'acute  yellow  atrophy  contains  only  5  per 
cent.  It  is  possible  that  time  may  play  a  part  in  these 
relative  proportions  between  fatty  disintegration  and 
degeneration.  Similar  changes  in  the  liver  in  the  direction 
of  rapid  fatty  degeneration  have  been  described  in  cases  of 
delayed  chloroform  poisoning. 

Progfnosis  end  Treatment. — Phosphorus  poisoning  to 
this  degree  is  usually  fatal.  In  the  early  stages  gastric 
lavage  is  indicated,  followed  by  draughts  of  mucilaginous 
drinks,  and  oxidised  oil  of  turpentine,  which  should  be 
given  in  40  minim  doses  tvtxy  15  minutes  for  three  or 
four  doses,  and  then  thrice  daily.  Oils  and  fats  must  not 
be  admmistered,  because  they  render  phosphorus  soluble. 
In  the  jaundiced  state  sodium  bicarbonate  by  subcutaneous 
infusion  has  been  recommended. 


CHAPTER  X 
THE  PANCREAS 


This  chapter  will  be  devoted  to  a  consideration  of  those 
inflammatory  lesions  of  the  pancreas,  which,  by  reason  of 
the  anatomical  situation  of  the  gland  and  their  comparative 
rarity,  are  liable  to  be  mistaken  for  other  acute  abdominal 
diseases.  Pancreatic  cysts,  chronic  pancreatitis,  and  cancer, 
especially  of  the  head  of  the  pancreas,  are  now  well- recognised 
clinical  entities,  but  the  varieties  of  acute  inflammation 
affecting  this  important  structure  are  far  more  difficult  of 
recognition. 

Inflammatory  lesions  of  the  pancreas  may  be  catarrhal 
or  parenchymatous,  the  former  being  an  affection  of  the 
ducts,  the  latter  involving  the  secreting  and  connective  tissue 
of  the  gland.  Of  these  two  types,  that  affecting  the  paren- 
chj-ma  is  the  more  serious,  since  it  may  arise  as  an  extension 
from  the  dticts,  or  by  infection  of  the  blood  supply  of  the 
organ  The  following  is  a  simple  classification  of  acute 
pancreatitis. 

1.  Catarrhal  inflammations. 

(a)  Simple  non-suppurative  catarrh. 

(b)  Suppurative  catarrh. 

2.  Pa.  enchymatous  inflammations. 

(fl)  Hemorrhagic  pancreatitis,  in  which  the  acute 
inflammation  may  precede  the  haemorrhage,  or 
the  haemorrhage  may  be  the  initial  lesion. 

(b)  Suppurative  pancreatitis,  with  diffuse  purulent 

infiltration. 

(c)  Gangrenous  pancreatitis. 
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Sub-acute  parenchymatous  pancreatitis  occurs  in  the  form 
of  a  localised  abscess.     The  symptoms  and  physical  signs 
m  such  cases  more  closely  resemble  tijose  of  chronic  than 
acute  pancreatic  disease,  and  in  the  only  case  which  we  have 
operated  upon,  the   patient   had  complained  of  recurrent 
severe  attacks  of  abdominal  pain   together  with  varying 
jaundice  for  several  weeks.     There  was  fever,  anorexia,  and 
loss  of  weight ;   the  stools  were  pale  but  not  fatty,  and  the 
Cammidge  "  C  reaction  "  was  positive.     Exploratory  opera- 
tion revealed  a  swelling  of  the  head  of  the  pancreas,  wit! 
no  evidence  of  either  biliary  or  pancreatic  calculi  •    the 
tumour  felt  too  soft  to  be  either  the  usual  scirrhous  carcinoma 
or  chronic  pancreatitis  ;  incision  into  it  gave  exit  to  a  little 
non-offensive  pus,  and  revealed  an  abscess  cavity  three- 
quarters  of  an  inch  in  diameter.    The  abscess  was  drained 
and  the  patient  made  a  complete  recovery.     Cultivations 
from  the  pus  showed  the  presence  of  the  staphylococcus 
aJbus  in  pure  culture. 

Histology  and  Physiology  of  the    Pancreas—Some 
knowledge  of  the  results  of  recent  research  on  the  character 
and  physiological  functions  of  this  gland  is  essential  to  the 
complete  understanding  of  its  pathol.     cal  lesions,  and  a 
brief  outline  of  the  views  of  modem  observers  may  now  be 
considered.    The  pancreas  is  a  compound  acinous  gland 
composed  of  alveoli  of  tubular  shape  surrounding  ducts' 
which  are  of  varying  size.     The  alveoli  around  the  smaUest 
ducts  are  grouped  together  to  form  primary  lobules,  and  as 
tliese  ducts  pass  into  larger  ones,  and  the  number  of  alveoli 
increases,  secondary  lobules  are  formed  ;    these  again  are 
massed  together  around  the  ducts  which  open  into  the  main 
duct  of  the  gland,  and  form  the  so-called  tertiary  lobules 
the  smallest  sub-divisions  of  the  gland  which  can  be  recog- 
nised by  the  naked  eye.    A  single  layer  of  cells  lines  the  alveoli 
and  each  cell  is  of  cylindrical  shape  with  a  tapering  extremity 
p  aced  tc-wards  the  lumen  of  the  alveolus,  or  commencement 
ol  the  primary  ducts. 

The  nuclei  of  these  cells  are  centrally  placed,  and  there 
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is  f)ften  a  spherical  para-nucleus,  a  small  prot.^plasmic  mass 
which  stains  more  deeply  than  cytoplasm.  The  ducts  are 
lined  by  a  single  layer  of  columnar  cells  which  exhibit  very 
faint  longitudinal  striation,  and  the  larger  ducts  have  a 
double  coat  of  c(;nnective  and  elastic  tissue  forming  the 
basement  membrane  of  these  cells.  Between  the  alveoli, 
or  acini,  there  are  islands  of  small  spherical  or  polygonal 
cells  to  which  attention  was  first  drawn  by  Langerhans  in 
1869.  These  are  commonly  termed  the  islands  of  Langer- 
hans, and  in  man  they  are  scattered  throughout  the  glandular 
substance  of  the  pancreas  ;  they  possess  a  centrally  placed 
round  or  oval  nucleus,  and  are  richly  supplied  with  a  capillary 
network  of  blood  vessels  and  also  with  an  abundant  plexus 
of  nerve  fibres.  The  blood  vessels  of  these  islands  are  probably 
derived  from  sinuses  which  are  connected  with  the  inter- 
acinar  capillaries. 

The  capsule  of  the  pancreas  is  comprised  of  a  fine  layer  of 
connective  tissue  which  sends  processes  in  between  the 
lobules  of  the  gland  forming  an  inter-lobular  framew(jrk  which 
supports  the  vessels  and  nerves  to  the  primary  and  secondary 
lobules. 

Physiological  functions  of  the  pancreas.— The  chemical 
composition  of  the  pancreas,  as  determined  by  Oedtmann, 
consists  of  74-53  per  cent,  of  water,  2457  per  cent,  of  organic 
matter,  and  0-95  per  cent,  of  inorganic  material.  The  chief 
constituent  of  the  cells  bears  a  close  chemical  resemblance 
to  trypsin,  and  this  substance,  after  hydrolysis  with  dilute 
acids,  yields  a  reducing  body  belonging  to  the  pentose  class, 
so  that  Xeuberg  has  estimated  that  nearly  2J  per  cent,  of 
the  dry  weight  of  the  pancreas  is  a  pentose,  while  other 
organs  in  the  body  do  not  contain  more  than  a  half  per  cent, 
of  this  substance. 

Pancreatic  ferments.—These  are  four,  or  possibly  ii\e,  in 
number,  viz.  :  (i)  Amylopsin,  which  converts  starch  and 
glycogen  into  dextrin  and  maltose  ;  (2)  trypsinogen,  which 
after  being  activated  by  the  entero-kinase  of  the  surcns 
entericus.  converts  proteids  into  peptones,  albumoses,  and 
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amind-acids  ;  (j)  stcapsin.  whi(  h  splits  up  neutral  fats  into 
fatty  acids  and  glycerinf  ;  (4)  a  milk-rurdlinK  ferment,  whicli 
in  the  presence  of  calcium  salts  convert  caseinogen  into 
casein  ;  (5)  a  dt)ubtful  ferment,  called  lactase,  which  is 
reputed  fo  be  capable  of  splitting  milk  sugar  into  galactose 
and  dextrose.  Of  these  ferments  the  most  imiM)rtant  is 
steapsin.  and  the  conversion  of  neutral  fats  into  fatty  acids 
and  glycerine  '  .peculiarly  the  function  of  the  pancreas. 
Other  body  flum«  enuilsify  fats,  and  the  gastric  juice  may 
have  a  slight  fat-splitting  power,  but  there  is  certainly  no 
such  ferment  in  the  succus  entericus.  Like  the  other 
pane  reatic  ferments,  steapsin  acts  most  rapidly  in  a  neutral 
or  weakly  alkaline  medium,  and  the  presence  of  bile  in  the 
intestine  favours  its  activity  very  greatly. 

According  to  the  generally  accepted  views,  the  fatty 
acids  resulting  from  the  ferment  action  of  steapsin  combine 
with  the  sodium,  potassium,  calcium,  and  magnesium  in 
the  intestinal  fluids,  forming  soluble  alkaline  soaps,  which 
are  absorbed  by  the  cells  of  the  intestinal  villi  together  with 
the  glycerine  moiety.  Within  these  cells  they  are  again 
built  up  into  neutral  fats.  The  assistance  of  bile  in  these 
processes  is  pro.  ably  due  to  the  fact  tiiat  both  lecitliin  and 
bile  salts  increase  the  solubility  of  alkaline  soaps,  and  cause 
free  fatty  acids,  which  are  insoluble  in  water,  to  become 
soluble. 

Pathological  phenomena  in  connection  with  diseases  of 
the  pancreas  afford  abundant  evidence  of  the  activity  of 
this  constituent  of  pancreatic  juice  in  the  production  of  fat 
necrosis. 

Fat  Hccrosjs.— The  fat  of  the  abdominal  viscera,  particu- 
larly in  the  neighbourhood  of  the  pancreas  and  in  the  great 
omentum,  is  sometimes  found  to  exhibit  dull  white,  (,r 
yellowish-white,  opaque  areas  of  ver>-  variable  size.  These 
patches  of  fat  necrosis  are  visible  to  the  naked  eye  by  reason 
of  the  contrast  between  the  opaque  white  necrotic  areas  and 
the  clear  yellow,  glistening,  normal  fat.  and  their  hardness 
renders  them  easily  palpable  in  the  midst  of  healthy  fatty 
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tUsuo.     They  bear  a  superficial  resomblance  to  tlie  miniit*- 
tumours  of  miliary  tubt-rculosis  seen  on  perit(jneal  surfaces. 


Fig.   19. — Fat  necrosis. 

but  they  do  not,  as  ■?  ruie,  rr  iject  like  miliary  tubercles, 
and  their  dull  white  cnloiir  «<  -■  =,  to  render  them  distinctive. 
Confusion  between  neoplastic  deposits  in  the  omentum  and 


396 


ACUTE  ABDOMINAL  DISEASES 


fat  necrosis  is  hardly  likely  to  arise.     That  fat  necrosis  found 
during  life  is  pathognomonic  of  some  lesion  of  the  pancreas 
appears  certain,  for  not  only  may  it  be  found  in  all  varieties 
of  pancreatic  disease,  but  numerous  experiments  have  been 
carried  out  which  show  that  if  the  pancreatic  secretion  be 
diverted  from  its  normal  course  it  is  capable  of  producing 
widespread  fat  necrosis.     The  m,  st  convincing  observation 
is  that  of  Opie,  who  transplanted  the  cut  end  of  the  pancreatic 
duct    to  a  position  within   the  subcutaneous   fat   of  the 
abdominal  wall.     The  animal  lived  for  twenty-seven  days, 
and  at  the  end  of  this  time  areas  of  fat  necrosis  were  present 
in  the  subcutaneous  tissue  of  the  abdomen  and  thorax,  but 
the  condition  was  most  noticeable  around  the  cut  end  of  the 
duct.     Experimental  injuries  to  the  pancreas  which  damage 
its  thin  capsule,  and  may  readily  lead  to  escape  of  pancreatic 
juice,  are  followed  by  local  fat  necrosis,  and  the  dependence 
of  this  condition  on  lesions  of  the  pancreas  is  so  clear  that 
in  the  following  case,  although  no  lesion  of  the  organ  was 
actually  demonstrated  at  the  operation,  it  may  be  assumed 
that  the  stress  of  the  injury  fell  upon  the  pancreas,  causing 
bruising,  or  even  rupture,  of  some  of  its  lobules. 

F.  C,  Male,  aged  7  years.— On  the  day  of  admission  to  hospital 
the  child  was  knocked  down  by  a  cart,  and  two  wheels  passed  over 
his  abdomen.  On  examination  some  two  hours  later  his  pulse  rate 
was  104'' ;  respirations  24,  and  he  was  suffering  from  a  considerable 
degree  of  shock.  There  were  contusions  of  the  abdominal  wall,  and 
on  palpation  there  was  diffuse  rigidity  and  tenderness.  No  dulness 
m  the  flanks ;  liver  dulness  normal.  Normal  urine  was  drawn  off 
by  catheter.  No  evidence  of  in j  ury  to  bones.  There  was  no  vomiting 
after  the  boy  came  into  hospital.  The  next  day  there  was  still 
universal  abdominal  tenderness,  and  the  facial  aspect  was  anxious  ; 
the  pulse  rate  was  1 14. 

Two  days  after  the  accident,  as  the  general  condition  of  the 
patient  showed  no  improvement,  the  abdomen  was  explored.  There 
was  no  free  gas  or  fluid  present,  but  areas  of  fat  necrosis  were  found 
scattered  throughout  the  great  omentum  and  the  transverse  meso- 
colon, most  noticeably  to  the  left  of  the  stomach.  The  pancreas 
felt  normal,  and  '  other  vi^'-pra  were  quite  healthy.  The  abdomen 
was  closed,  and  i      patient  made  a  rather  slow  recovery,  putting  on 
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three  pounds  in  weight  in  the  month  following  the  operation,  and 
leaving  the  hospital  at  the  end  of  five  weeks. 

The  only  digestive  disturbance  was  evidenced  by  slight  constipa- 
tion ;  there  was  at  no  time  either  azotorrhoca  nor  liporrhira.  Cam- 
midge's  pancreatic  reaction  "  A  "  was  positive  ;   "  B  "  was  negative. 

The  appearance  of  fat  necrosis  in  the  great  omentum  as 
seen  by  naked  eye  is  shown  in  Fig.  19.  Microscopically, 
these  dull  white  areas  exhibit  the  needle-like  crystals  of 
fatty  acid  combined  with  calcium  both  within  and  outside 
the  necrotic  fat  cells,  surrounded  by  a  zone  of  acute  inflamma- 
tion ;   bacteriologically,  they  are  usually  sterile. 

In  many  pathological  states  of  the  pancreas  there  is 
evidence  that  pancreatic  digestion  is  in  abeyance,  and  it 
is  mainly  by  such  evidence  as  this  that  it  is  possible  to 
arrive  at  a  diagnosis. 

Concerning  the  part  played  by  the  islands  of  Langerhans, 
many  theories  have  been  put  forward,  but  the  one  which 
appears  to  be  supported  by  both  experimental  and  patho- 
logical evidence  is  that  these  peculiar  cells  provide  an  internal 
secretion  which  exercises  a  control  over  normal  carbohydrate 
metabolism.  In  a  large  number  of  cases  where  death  has 
occurred  from  diabetes,  the  only  discoverable  lesion  has 
been  a  hyaline  degeneration,  or  a  sclerosis,  of  these  cell 
islets,  and,  further  than  this,  it  is  most  unusual  to  meet 
with  a  case  of  chronic  interstitial  pancreatitis  involving  the 
islands  of  Langerhans  in  which  diabetes  has  not  been  present 
during  life,  and  in  a  case  of  pancreatitis  described  by  S.  G. 
Scott,  in  which  only  these  islands  remained,  there  was  no 
sugar  in  the  urine. 
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Diagnosis  of  Pancreatic  Disease 

In  the  present  state  of  our  knowledge  we  are  dependent 
upon  a  general  consideration  of  the  historj-  of  the  patient, 
as  much  as  upon  the  symptoms  of  the  recent  illness  and  its 
physical  signs,  for  the  diagnosis  of  pancreatic  lesions  ;   thus 
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it  may  be  quite  easy  to  recognise  the  onset  of  chronic  pancrea- 
titis, or  carcinoma  of  the  pancreas,  in  a  patient  who  is  known 
to  be  subject  to  cholelithia'^is,  but  the  diagnosis  of  acute 
pancreatic  disease,  and  the  aifferentiation  of  the  recognised 
pathological  varieties  of  pancreatitis,  is  still  a  matter  of 
great  difficulty.  The  explanation  of  this  lies  in  the  fact 
that  pancreatic  symptoms  require  careful  clinical,  and  often 
chemical,  investigation,  for  their  correct  interpretation. 
These  symptoms  may  be  classified  under  three  headings  as 
follows :  (i)  Digestive  disturbances ;  (2)  abnormal  meta- 
bolism ;   (3)  those  discoverable  by  chemical  tests. 

(i)  Digestive  Symptoms.— (a)  Loss  of  appetite,  pain, 
and  discomfort  after  meals,  are  all  common  in  patients 
suffering  from  pancreatic  disease,  and,  even  in  acute  attacks, 
a  history  of  previous  indigestion  will  suggest  an  upper 
abdominal  lesion. 

{b)  Vomiting.— Ihe  vomiting  in  acute  pancreatitis, 
especially  the  hsemorrhagic  form,  is  severe  and  prolonged, 
and  may  often  be  suggestive  of  intestinal  obstruction.  The 
vomit  is  usually  bile-stained  and  is  ejected  with  some  force. 
It  is  possible  for  suppurative  pancreatitis  to  cause  the 
vomiting  of  pus  ;  in  the  latest  stages  of  acute  pancreatitis 
"  black  vomit  "  may  be  seen. 

(c)  The  faces.— The  condition  of  the  faeces  is  one  of  the 
most  important  considerations  in  the  diagnosis  of  pancreatic 
disease.  Unfortunately  constipation  is  common  in  acute 
attacks,  so  that  the  characteristic  state  of  the  faeces,  which 
may  be  termed  "  pancreatic  stools,"  is  not  often  seen  before 
operative  treatment  is  undertaken.  These  characters  must, 
however,  be  borne  in  mind,  since  the  patient  may  have 
noticed  something  abnormal  before  the  onset  of  the  more 
severe  symptoms.  In  general  character  "  pancreatic  stools  " 
are  bulky,  greasy,  and  pale ;  they  are  passed  frequently, 
and  the  patient  often  considers  that  he  is  suffering  from 
diarrhoea,  whereas  the  frequency  of  defaecation  is  due  to 
the  quantity  of  partially  digested  material  that  accumulates 
within  the  intestine,  and  is  not  associated  with  excess  of 
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mucus  and  fluid  as  seen  in  true  diarnioea.  The  pale  colour 
of  these  stools  has  been  the  subject  of  much  discussion  ;  it 
used  to  be  held  to  be  due  to  the  absence  of  bile,  caused  by 
blockage  of  the  common  duct,  but  there  seems  to  be  no 
doubt  that  this  is  not  the  correct  explanation,  for  in  cases 
of  chronic  pancreatitis,  or  of  carcinoma  of  the  head  of  the 
pancreas,  the  faeces  still  remain  pale  even  after  cholecyst- 
enterostomy  has  been  performed,  whereby  the  whole  of  the  bile 
has  been  conducted  into  the  small  intestine  and  the  patient's 
jaundice  has  been  completely  relieved.  Further  than 
this,  Claude  Bernard,  experimenting  with  de-pancreatised 
dogs  in  1856,  discovered  that  bile  alone  caused  the  faeces  to 
be  of  bright  yellow  colour.  It  is  well  known  that  if  a  healthy 
person  be  dieted  with  an  excess  of  fat  the  stools  passed  become 
paler  than  normal.  The  explanation  of  the  pallor  and 
greasiness  of  these  stools,  then,  lies  in  the  excess  of  fat  con- 
tained in  them,  and  their  increased  bulk  is  e.xplained  by  the 
quantity  of  undigested  residue  wnicli  they  contain  ;  their 
softness  is  also  due  to  +'  -  presence  of  fat.  Since  in  pancrea- 
titis the  principal,  almc  the  only,  ferment  for  splitting  fats 
is  interfered  with,  it  is  not  surprising  that  a  considerable 
quantity  of  undigested  fat  is  passed  in  the  faeces,  and  to  this 
condition  the  term  '  liponhcea  "  or  "  steatorrhcea  "  is 
commonly  applied.  This  term  should  be  reserved  for  those 
cases  where  fat  in  the  stools  is  recognisable  by  ordinary 
inspection ;  "  chemical  steatorrhcea  "  may  occur  in  a  variety 
of  abnormal  states.  Analysis  of  these  stools  shows  that 
neutral  fats  are  present  in  excess  of  fatty  acids.  When 
steatorrhcea  is  present,  before  the  pancreas  can  be  held  to 
blame,  it  must  be  ascertained  that  there  is  no  abnormal 
amount  of  fat  taken  with  the  food,  and  also  one  must  be 
confident  that  the  intestine  is  in  a  healthy  condition  for  the 
absorption  of  fat ;  confirmation  of  the  diagnosis  may  some- 
times be  obtained  by  noting  the  amelioration  which  ensues 
if  some  preparation  of  fresh  pancreas  be  taken  by  the  patient 
after  mea' .. 

Failure  of  fat  digestion  is  not  the  only  physiological  defect 
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noticed  in  pancreatic  diseases.  When  proteid  substances 
such  as  muscle  fibres,  are  found  in  large  quantities  in  the 
feces,  the  patient  is  said  to  be  suffering  from  "  azotorrhcea  " 
and  while  this  condition  is  not  so  characteristic  as  steatorrhoek 
yet  it  is  of  some  importance.  Microscopical  examination  of 
the  faeces  is  usually  needed  to  establish  the  presence  of 
azotorrhcea. 

(2)  Abnormal    Metabolism   in   Pancreatic  Disease  — 

(«)  Glycosuria.— \Wq  have  already  paid  some  attention  'to 
the  relationship  existing  between  diabetes  and  pancreatic 
disease,  and  we  have  seen  that  the  co-existence  of  these 
lesions  usually  points  to  very  extensive  loss  of  pancreatic 
substance,  so  that  the  long  resisting  islands  of  Langerhans 
are  destroyed.  Glycosuria,  therefore,  since  it  appears  late 
m  pancreatic  lesions,  is  of  little  value  in  diagnosis  of  acute 
pancreatitis,  though  occasionally  the  fact  of  finding  a  reducing 
substance  in  the  urine  of  a  patient  suffering  from  acute 
abdominal  symptoms  may  suggest  that  the  pancreas  is  at 
fault ;  but  one  is  seldom  in  possession  of  sufficient  knowledge 
of  the  patient's  previous  history  to  be  certain  that  the 
glycosuria  is  a  recent  symptom. 

(6)  Cammidge's  reaction  in  the  urine.— Thh  reaction 
which  was  introduced  by  P.  J.  Cammidge  in  1904,  and  has 
undergone  certain  modifications  sincethat  date.is  undoubtedly 
of  value  in  the  confirmation  of  a  diagnosis  of  lesions  of  the 
pancreas.  Unfortunately  it  takes  some  considerable  time 
to  perform,  and  is  not  yet  possible  outside  a  chemical 
laboratory.  The  improved  method  or  "  C  reaction,"  now 
recommended  by  Cammidge,  is  held  by  this  authority  to  prove 
m  nearly  all  pancreatic  diseases  the  presence  in  the  urine 
of  a  substance,  which,  on  hydrolj-sis,  gives  the  reaction  of  a 
pentose  ;  for  details  of  the  investigation  we  must  refer  the 
reader  to  Cammidge's  publications.  We  have  already 
noticed  that  whereas  the  pancreas  on  analysis  yields  2| 
per  cent,  as  pentose,  the  proportion  in  any  other  solid  organ 
of  the  body  is  very  little  above  05  per  cent.  ;  it  is  suggested, 
therefore,  that  the  reaction  appears  to  be  obtained  most 
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constantly  in  inflammatory  disease  of  the  pancreas 
whereas  in  cancer,  according  to  Cammidge's  recent  pubhca- 
tions,  the  reaction  is  positive  in  only  some  twenty-five  per 
cent,  of  cases.  Other  observers,  following  the  same  chemical 
routme,  have  not  obtained  quite  the  same  results  •  but  it 
may  be  stated  that  a  positive  "  C  "  reaction  points  strongly 
to  a  pancreatic  lesion.  The  urine  of  presumably  healthv 
people  almost  invariably  yields  a  negative  result,  and  tho^e 
suffermg  from  non-pancreatic  diseases  only  occasionall\- 
give  a  positive  reaction,  and  this  very  rarely  in  cholelithiasis 
unassociated  with  pancreatitis.  This  latter  fact  tends  to 
show  the  value  of  the  reaction  to  the  clinician,  and  it  is  to 
be  hoped  that  it  may  be  so  simplified  as  to  be  more  quickly 
and  more  generally  made  use  of.  Both  sugar  and  albumen 
must  be  removed  from  the  urine  before  the  Cammidge  reaction 
is  undertaken. 

(c)  The  presence  of  lipase  in  the  urine.— It  has  been 
suggested  by  Opie  that  a  fat-splitting  ferment  might  be 
e.xcreted  in  the  urine  in  cases  where  acute  disease  sets  fre^ 
the  pancreatic  juice,  and  such  might  be  expected  in  those 
cases  where  laparotomy  reveals  fat  necrosis.  Opie  has 
stated  that  he  found  evidence  of  the  presence  of  such  a 
ferment  in  one  fatal  case  of  acute  haemorrhagic  pancreatitis, 
but  his  method  is  open  to  some  objection,  since  he  took  no 
precautions  against  the  action  of  micro-organisms  and 
there  seems  to  be  a  possibility  that  normal  and  albuminous 
urines  possess  some  power  of  splitting  fats.  If  further 
research  should  prove  the  practical  value  of  the  test  it  might 
be  a  %-aluable  addition  to  the  means  of  diagnosis  in  suspected 
pancreatic  disease.  Hewlett,  in  the  Boston  Journal  of 
Medical  Research,  vol.  ii.,  1904,  published  his  results  in  cases 
of  e.xpenmental  pancreatic  disease  in  dogs.  Acute  hemorr- 
hagic pancreatitis  was  produced  by  injecting  hydrochloric 
acid,  or  bile,  mto  the  main  pancreatic  duct,  and  in  each  of 
these  experiments  Hewlett  found  large  amounts  of  lipase 
in  the  urine  after  operation,  as  shown  by  the  power  which 
the  urme  possessed  of  splitting  up  ethyl  butjTate  into  butyric 
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acid  and  alcohol.  If  all  due  precautions  are  taken  to  a\oid 
error  by  control  tests,  this  power  of  urine  to  split  up  ethyl 
butyrate  would  appear  to  point  strongly  to  a  severe  pancreatic 
lesion. 

{d)  Fat  necrosis.— \\\itn  the  abdomen  has  been  opened 
and  fat  necrosis  of  the  omentum  is  revealed,  the  diagnosis 
of  a  pancreatic  lesion  may  be  regarded  as  certain,  and  the 
necrosis  is  usually  due  to  an  acute  attack  of  haemorrhagic, 
gangrenous,  or  suppurative  inflammation  ;  in  acute  haemorr- 
hagic pancreatitis  there  is  also  almost  invariably  a  quantity 
of  blood-stained  fluid  free  in  the  peritoneal  cavity.    Extensive 
fat  necrosis  undoubtedly  points  to  a  very  grave  prognosis, 
but  we  have  seen  recovery  in  two  or  three  cases  in  which  the 
omentum  was  studded  with  masses  of  cr>'stalline  fatty  salts. 
(3)  Symptoms    discoverable    by    Artificial    Tests.— 
Sahli's  test. — If  iodoform  be  taken  by  the  mouth,  iodine 
should  appear  in  the  saliva  and  urine  in  from  four  to  eight 
hours.     In  order  to  test  the  value  of  pancreatic  digestion, 
Sahli  administers  iodoform  in  gelatine  capsules,  which  are 
hardened  with  formalin  so  as  to  resist  gastric  digestion. 
Formalin,  however,  is  capable  of  rendering  gelatin  indigestible 
by  trypsin  as  well  as  pepsin,  and  herein  lies  the  difficulty 
of  the  test,  for  the  capsule  containing  the  iodoiorm  must 
be  so  hardened  that  it  resists  gastric,  but  not  pancreatic, 
digestion.     The   value  of  the  test,   therefore,   is   negative 
rather  than  positive,  and  if,  after  such  a  hardened  iodoform 
capsule  has  been  taken  by  the  mouth,  the  iodine  reaction 
appears  promptly  in  urine  and  saliva  it  probably  excludes 
seriouo  pancreatic  disease. 


Catarrhal  Pancreatitis 

(a)  Noii-suppurative.— On  account  of  the  anatomical 
position  of  the  pancreas  the  diagnosis  of  this  condition  is 
difficult,  and,  indeed,  most  authorities  regard  it  as  a  rare 
disease.  As  a  precursor,  however,  of  chronic  interstitial 
pancreatitis  it  is  probably  not  so  very  uncommon. 


THE  PAXCREAS 


403 


Etiology  and  Pathology.— The  close  association  between 
pancreatic   disease   and   cholelithiasis   must   here    be   con- 
sidered ;   it  is  only  since  operative  interference  has  become 
more  general  in  the  treatment  of  gall-stones  that  the  inter- 
relationship ox  disease  of  the  bile  ducts  and  the  pancreas 
has   been   investigated,  and   more   completely  understood. 
It  is  also  quite  reasonable  to  assume  that  catarrhal  pancrea- 
titis may  be  a  complication,   or,   perhaps,   the  cause,   of 
catarrhal  jaundice,  which  is  named  from  its  most  pronounced 
physical  sign  rather  than  upon  a  definite  pathological  basis. 
Obstruction  to  the  bile  ducts  by  calculus,  or  other  cause! 
is  well  known  to  favour  infection  of  both  the  larger  and 
smaller  hepatic  ducts,  and  in  the  same  way  obstruction  to 
the  outflow  of  pancreatic  secretion  may  lead  to  infection  of 
the  ducts  of  this  gland;    hence  among  the  predisposing 
causes  of  pancreatic  catarrh  must  be  included  gall-stone 
obstruction,  duodenal  catarrh,  carcinoma,  or  other  obstruct- 
ing diseases  of  the  papilla  of  Vater,  and  also  anatomical 
variations  in  the  pancreatic  ducts  which  favour  obstruction 
from    external    pressure.     Other    predisposing    causes    are 
specific  fevers,  such  as  mumps,  t3-phoid  fever,  and  influenza, 
and  injuries. 

It  must  be  assumed  that  the  infection  is  usually  conveyed 
along  the  ducts  from  the  duodenum,  just  in  the  same  Vv'ay 
as  <a  irrhal  cholangitis  is  considered  to  be  secondary  to 
duodenitis,  and  it  is  easy  to  understand  how  gall-stone 
obstruction  favours  the  infection  of  both  the  bile  and  the 
pancreatic  secretion.  In  some  instances  the  infective  agent 
may  be  carried  by  the  blood  stream,  and  this  is  the  probable 
path  of  infection  in  the  metastatic  pancreatitis  met  with  in 
the  course  of  mumps. 

Post  mortem  and  microscopical  evidence  of  the  appearance 
of  simple  catarrhal  pancreatitis  is  rare,  because  the  disease 
IS  not  a  fatal  one,  but  a  few  cases  have  been  examined,  and 
the  changes  found  are  those  of  catarrhal  and  desquamative 
mflammatiun  of  the  ducts,  with  general  congestion  of  the 
blood  vessels  and  round-celled  infiltration,  the  latter  process 
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extending  into  the  connective  tissue  and  exhibiting  the 
earliest  stage  of  chronic  inters  itial  pancreatitis.  Macro- 
scopically  the  gland  is  swollen  and  darkened  in  colour,  con- 
taining an  abnormal  amount  of  blood,  which  renders  the 
gland  harder  than  normal. 

Symptoms.— These  point  essentially  to  a  lesion  of  the 
upper  abdomen.  The  onset  is  often  sudden,  and  associated 
with  rather  alarming  collapse.  Anorexia  and  repeated 
vomiting  are  pronounced  features  of  the  case  ;  the  vomiting 
is  preceded  by  severe  epigastric  pain,  which  may  be  of  a 
stabbing  character,  passing  through  the  abdomen  to  the 
left  shoulder.  This  may  serve  as  a  point  of  distincticjn  from 
the  pain  of  biliar>'  colic,  which  is  often  referred  to  the  right 
shoulder,  and  both  of  these  differ  from  renal  colic  in  passing 
from  front  to  back,  and  not  from  behind  forwards.  The 
vomit  is  at  first  gastric,  but  afterwards  it  becomes  stained 
with  bile,  and  may  ultimately  be  dark  brown  in  colour. 
Fever  is  usually  present  in  some  degree,  but  the  temperature 
is  not  often  raised  above  102°  F.  The  pulse  and  respiration 
are  both  quickened.  Constipation  is  the  rule.  Restlessness 
is  seen  in  severe  cases.  Jaundice,  evidenced  by  icteric 
conjunctivae,  is  not  uncommon,  but  bile  pigment  is  absent 
from  the  urine. 

Phjrsical  Signs.— The  respiratory  movement  is  usually 
very  limited  in  the  upper  abdomen.  Swelling,  tenderness,  and 
rigidity  in  the  epigastrium  are  the  most  noticeable  features. 
A  tumour  may  sometimes  be  felt,  and  it  will  be  found  in  the 
right  hypochondriac  and  epigastric  regions  ;  it  does  not 
descend  with  inspiration,  and  its  boundaries  are  ill-defined, 
though  it  has  a  horizontal  long  axis,  and  the  mass  commonly 
appears  to  be  four  or  five  inches  in  length.  It  is  always 
extremely  tender,  and  attempts  to  palpate  such  a  pancreas 
must  be  made  with  a  well-warmed  hand  placed  flat  upon 
the  abdomen,  with  gradually  increasing  pressure;  trans- 
mitted non-expansile  pulsation  of  the  abdommal  a  >rta  can 
usually  be  felt  as  the  hand  passes  frism  right  tn  left.  The 
rigidity  of  the  abdominal  wall,  and  occasionally  distension  of 
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the  stomach,  may  prevent  successful  palpation.  Unless 
gall-stones  are  present  the  f,'all-bladder  is  not  enlarged.  The 
point  of  ma.ximum  tenderness  is  situated  just  above  and  to 
the  right  of  the  umbilicus.  The  right  rectus  is  often  mtjre 
rigid  than  the  left.  The  patient's  general  appearance  is 
that  of  an  acute  abdominal  illness  ;  the  comple.xion  becomes 
dull  and  the  expression  an.\i(jus  ;  wasting  may  be  observed 
soon  after  the  onset  of  symptoms. 

Diagnosis. — In  a  patient  who  is  known  to  be  subject 
to  gall-stones,  or  who  has  had  a  recent  illness  such  as 
influenza,  typhoid,  or  mumps,  the  onset  of  symptoms  similar 
to  the  above  should  suggest  the  existence  ai  pancreatitis. 
It  has  been  observed  in  its  simplest  form  during  the  course 
of  mumps,  and  the  few  fatal  cases  that  have  been  described 
go  to  prove  that  the  onset  of  acute  abdominal  pain,  situated 
in  the  epigastrium,  with  vomiting  and  collapse,  during  the 
course  of  this  specific  disease,  points  to  metastatic  inflamma- 
tion of  the  pancreas,  which  may  be  regarded  as  the  abdominal 
salivary  gland.  Such  a  complication  is  not  very  uncommon, 
and  in  some  recorded  outbreaks  of  epidemic  mumps  symptoms 
of  pancreatitis  have  been  observed  in  between  i  and  2  per 
cent,  of  the  cases.  The  onset  may  be  at  almost  any  period 
of  the  attack  of  parotitis  from  the  first  to  the  twentieth 
day,  and  sudden  and  severe  epigastric  pain  is  commonly 
the  first  symptom,  followed  very  shortly  by  vomiting;  nausea, 
and  tenderness  in  the  epigastrium  persist  for  several  davs, 
together  with  constipation,  and  the  attack  passes  off,  as  a 
rule,  within  a  week.  The  patient  may  be  ver>'  collapsed  at 
the  onset  of  the  attack,  and  mental  depression  often  persists 
for  some  time  afterwards  ;  many  of  the  cases  are  followed  by 
orchitis. 

Although  the  diagnosis  may  not  be  quite  clear  on  clinical 
grounds  alone,  there  may  be  confirmatory  evidence  in  the 
existence  of  some  of  the  pancreatic  svmptoms  to  which  we 
have  already  paid  attention.  To  this  end  both  urine  and 
faeces  should  be  carefully  examined.  Cammidge's  reaction 
in  the  urine,  if  positive,  affords  strong  evidence  of  pancreatitis, 
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and  Sahli's  test  may  be  tried.  It  is  not  very  likely  that 
a  lipase  would  W  found  in  the  urine,  for  catarrhal  pancreatitis 
does  not  usually  give  rise  to  fat  necrosis.  Steatorrhcea  and 
azotorrhcea  may  be  present,  and  an  acid  reaction  in  fresii 
faeces  may  be  regarded  as  in  favour  of  a  diagnosis  of  pancreatic 
disease. 

Treatment— Instances  of  catarrhal  pancre.uitis  (occurring 
during  the  course  of  mumps  have  rarely  been  fatal,  and 
the  condition  is  amenable  to  medical  treatment  in  the 
early  stages.  Calomel  should  be  administered  freel\-, 
aided,  if  necessary,  by  a  saline  aperient,  in  order  to  clear 
the  upper  part  of  the  small  intestine,  and  favour  drainage 
of  the  bile  and  pancreatic  ducts  by  the  normal  channel. 
The  diet  should  be  fluid  or  semi-solid,  and  pancreatised 
before  ingestion,  as  in  Benger's  foods.  If  the  symptoms  do 
not  begin  to  subside  after  five  or  six  daj-s,  tliere  is  evidence 
that  the  pancreas  is  grossly  diseased,  and  abdominal 
exploration  should  be  carried  out,  for  not  only  is  it  necessary 
to  endeavour  to  drain  the  pancreatic  ducts  for  the  existing 
lesion,  but  as  a  preventive  against  chronic  interstitial  pancrea- 
titis drainage  of  both  biliary  and  pancreatic  ducts  should  be 
established.  It  is  in  such  obstinate  cases  as  these  that  the 
origin  of  the  pancreatitis  is  likely  to  be  due  to  cholelithiasis, 
although  there  may  be  no  evidence  of  obstruction  of  the 
common  duct.  The  following  case  illustrates  the  value  of 
surgical  interference  in  an  early  stage  of  infection  of  the 
pancreatic  ducts. 

M.  A.,  Female,  set.  51.  Married.  Suffered  from  jaundice  three 
years  before  admission  ;  well  since  ;  no  definite  history  of  biliary 
colic.  Sudden  onset,  on  August  loth,  1908,  of  severe  stabbing  pain 
in  the  right  hypochondrium,  lasting  without  intermission  until  the 
patient  entered  the  hospital.  The  pain  was  so  severe  that  the  patient 
fainted  at  the  commencement  of  the  illness.  She  retched  frequentlv 
and  violently,  but  the  vomiting  was  not  profuse.  On  examination, 
the  patient's  expression  was  anxious  ;  there  was  no  jaundice  present, 
the  tongue  was  dry  and  covered  with  brown  fur  ;  temperature  loi''  F., 
pulse  133,  weak  and  thready.  The  abdomen  was  slightly  distended! 
but  there  was  moderately  good  respiratory  movement.     The  right 
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rectus  was  rigid  in  its  upper  half,  and  this  area  of  the  ulxlunu-n  was 
very  tender,  even  on  light  palpation.  There  was  no  tenderness  ir. 
either  iliac  fossa,  and  the  percussion  note  was  resonant  all  over  the 
abdomen.  No  tumour  could  lie  felt.  Abdominal  exploration  was 
performed  without  delay  through  the  upper  part  of  the  right  rectus 
muscle.  The  peritoneum  contained  a  little  fluid,  whitli  was  just 
tinged  with  blood  ;  the  gall-bladder  was  shrunken  and  surrounded 
by  old  adhesions  ;  a  stone,  the  size  of  a  hazel  nut,  was  removed  from 
it  ;  the  ducts  appeared  to  be  normal,  and  free  from  calculi ;  very 
little  bile  escaped  after  the  stone  was  removed  ;  there  was  no  fat 
necrosis,  but  the  pancreas  was  felt  to  be  a  little  enlarged  and  distinctly 
hard.  Cholecystostomy  was  performed  and  the  lower  part  of  the 
wound  was  also  drained.  There  was  a  good  deal  of  purulent  dis- 
charge from  the  wound  although  none  had  been  found  at  operation, 
but  the  biliary  fistula  closed  rapidly,  and  the  patient's  condition 
was  very  good  six  weeks  after  the  operation.  She  was  seen  again 
in  January,  I90<>,  and  appeared  to  be  in  excellent  health.  Cam- 
midge's  "  C  reaction  "  was  positive  a  week  after  operation,  and  also 
one  month  later. 


It  appears  to  us  that  in  this  case  the  operation  was 
performed  just  at  th^  onset  of  a  diffuse  pancreatitis,  the 
earliest  sign  of  which  was  the  blood-stained  peritoneal 
e.vudate,  and  that  the  good  result  was  due  to  early  drainage 
of  the  gall-bladder,  which,  though  it  showed  no  sign  of 
recent  inflammation,  was  probably  the  starting-point  of 
pancreatic  infection. 

Drainage  of  the  gall-bladder  may  be  effected  either  by 
cholecystostomy  or  by  cholecyst-enterostomy ;  in  the 
former  case  the  bladder  is  secured  by  sutures  to  the  parietal 
peritoneum  and  the  posterior  rectus  sheath,  and  the  biliary 
fistula  is  a  temporary  one ;  in  the  latter  operation  the  gall- 
bladder is  anastomosed  to  the  duodenum,  and  thus  permanent 
drainage  is  effected.  As  regards  recent  pancreatitis,  due  to 
gall-stones,  cholecystostomj-  appears  to  yield  very  good 
results,  and  it  would  seem  wisest  to  reserve  cholecyst-entero- 
stomy for  the  treatment  of  chronic  pancreatitis.  It  is 
sometimes  difficult  to  bring  the  duodenum  and  a  shrunken 
gall-bladder  into  close  apposition  for  anastomosis  ;  in  this 
event  the  opening  moy  be  made  into  a  high  part  of  the 
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jejunum.  The  cclnn  has  been  selected  for  this  purpose  but 
I  isundoubtedly  bad  practice,  for  the  risks  of  infectkm  from 
the  large  gut  are  I.k,  great,  and  the  small  intestine  is  deprived 
of  b,le  ;  a  large  number  of  the  cases  have  died  from  suppura- 

ve  ch..  ang.t,s  and  even  f^cal  matter  has  been  found  in 
the  subs  ance  of  the  liver  itself  at  the  necroj«y.  If  cases  ." 
catarrhal  pancreatitis  come  to  operation,  and  no  gall-stones 
are  found,  and  the  ducts  appear  to  be  free,  there  is  little 

nn  ;?  ^Vl^h"^^y«tc«tomy.  and  several  such  cases  lunv 
apparently  been  benefited  merely  by  the  palpation  of  the 
gland  dunng  the  course  of  exploration.  On  the  other  hand 
by  dramage  of  the  gall-bladder  and  bile-ducts,  exit  is  g,ven 
o  b.le,  which  .s  hkely  to  b..  infected,  and  therefore  .apabl.. 
«>f  causmg  further  disease  of  an  alreadv  infected  pancreas 
A  comp  ete  exammation  of  the  gall-bladder  and  b.le-ducts' 

ih-ft  timni  ^TT'''  '""'*  ^'  ""''^^  ^^'^"^«  ""^'  '^  ^^'tisfied 
1«  ^f,  '^'ll'l'^cystostomy  is  the  best  treatnu-nt  ;  any 
atones  m  the  ducts  must  be  searched  for.  the  part  being 
exposed  .n  the  manner  we  shall  consider  under  the  heading 
of  parenchymatous  pancreatitis.  ^ 


Suppurative  Caterrh  of  the  Pancreas 

This  disease  is  both  more  rare  and  mon-  serious  than 
simple  pancreatic  catarrh,  just  m  the  same  wav  that  suppura- 
tive cholangitis  is  a  far  more  serious  maladv  than  catarrhal 
jaundice.  As  a  matter  of  fa  r,  suppuratx.  m  :hr  dn  s 
of  the  pancreas  rarely  occurs  apart  from  suppura-nv  l,oL.n- 
gitis,  and  the  two  diseases  are  usually  dewaaar  on  he 
presence  of  gall-stones  in  the  bile  nassag.-  one  .■  ^^a^^- 
infection  from  the  bowel.  Ther.  ,nav  als.  *  caicui  zn^nt 
m  the  ducts  of  the  pancreas.  Ti.e  s^mm^ms  ana  nara.al 
si^s  of  such  suppuration  in  -rr^  parc^a.   can   k.T^-  be 

some   of  the   "pancreatic    symmoi»  '     mav   H.   x,res«it  ■ 

ii:c  uimc    or  .1  jjusiu-r-e      i^ammidije 


there  may  be  sng-.r  m 
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reaction  "  may  bt'  obtained.  Tlie  disease  is  usualiy  fat.d 
from  septiia-mia  or  {lortal  pysemia.  but  if  op«>ration  is 
performed  on  such  a  case  it  is  the  duty  of  the  surgeon  to 
remove  any  calculi  that  may  be  present,  searching  esp«'cially 
in  the  neighbourhood  of  the  ampulla  of  Vater,  and  to  effe(-t 
thorough  external  drainage  by  means  of  tubes  and  gauze 
tampons. 


Acute  Parenchymatous  Pancreatitis 

Under    this    heading    we    indudc    amte    hemorrhagic, 
diffuse  suppurative,  and  gangrenous  pancreatitis. 

Etiology  and  Pathology.— All  forms  of  pancreatitis 
are  rare  in  patients  under  forty.  Males  are  affected  more 
often  than  females,  and  alcoholism  is  a  predisp<wing  cause. 
E.xperimental  research  has  thrown  a  good  deal  of  light  on 
the  question  of  causation  of  this  very  fatal  disease.  Injection 
<.f  bile,  bile  salts,  hydrochloric  acid,  and  other  substances 
into  the  main  pancreatic  duct  produce  the  same  pathological 
phenomena  as  are  observed  on  the  operating  table,  namely  : 
blood-stained  effusion  into  the  peritoneal  cavity,  diffuse  fat 
necrosis,  most  marked  in  the  region  of  the  pancreas,  and 
infUtration  of  the  gland  with  blood,  causing  widespread 
necrosis.  In  the  human  subject  the  causative  lesion  is  with- 
out doubt,  in  most  cases,  a  bacterial  infection  of  the  main 
pancreatic  ducts,  and  occasionally  it  may  be  shown  that  bile 
has  been  directed  int  the  duct  of  Wirsung  instead  of  passing 
into  the  duodenum,  the  obstruction  being  due  to  an  impa.  ted 
biliary  calculus  in  the  ampulla  of  Vater.  The  bile  in  such 
cases  is  rarely  sterile,  and  cultural  examinations  have  shown 
the  presence  of  the  colon  bacillus  in  the  bile,  the  pancreas, 
and  the  peritoneal  exudate. 

In  a  large  number  of  cases,  however,  though  biliary  calculi 
arc  present,  there  is  no  evidence  of  obstruction  to  the 
passage  of  bile  into  the  duodenum,  and  in  a  certain  propor- 
tion of  cases,  dying  from  acute  parenchymatous  pancreatitis. 
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no  evidence  of  past  or  present  cholelithiasis  has  been  dis- 
coverable at  the  post  morte-n  examination.  Most  authorities 
agree  that  the  pancreatic  infection  is  primarily  one  of  the 
ducts,  and  probably  an  antecedent  duodenitis  is  responsible 
for  the  onset  of  the  more  alarming  symptoms.  In  a  few 
cases,  perhaps,  a  local  blood  or  lymphatic  infection  may  be 
responsible. 

The  exact  pathological  lesion  produced  in  the  gland, 
whether  suppurative,  haemorrhagic,  or  gangrenous,  probably 
depends  upon  the  same  type  of  infection,  though  the 
haemorrhagic  form  has  given  rise  to  some  difference  of 
opmion.  Some  authorities  hold  that  the  inflammation 
precedes  the  haemorrhagic  infiltration  of  the  gland,  and  that 
this  is  due  to  the  action  of  liberated  pancreatic  secretion 
acting  upon  the  wall  of  the  blood  vessels ;  others  consider 
that  haemorrhage  takes  place  into  the  substance  of  the  gland 
either  as  the  result  of  traumatism  or  of  disease  of  the  blood 
vessels,  and  that  secondary  infection  of  this  effusion  accounts 
for  the  further  changes  that  are  met  with.  In  support  of  the 
latter  view  there  seems  no  doubt  that  some  instances  of  this 
disease  foUow  severe  abdominal  injury,  which  may  have 
led  to  partial  rupture  of  the  gland.  On  the  other  hand, 
haemorrhagic  effusion  is  met  with  in  acute  inflammation 
m  other  situations,  so  that  probably  both  views  are 
correct. 

Gangrenous  pancreatitis  may  represent  a  late  stage  of 
the  haemorrhagic  form,  where  the  effused  blood  has  com- 
pressed the  bloofi  vessels,  or  it  may  originate  in  an  infectixe 
thrombosis  of  thi  main  blood  vessels.  In  either  case  the 
gland  becomes  dry.  black,  and  friable,  and  may  be  detached 
from  Its  bed  on  the  posterior  abdominal  wall.  Suppurative 
pancreatitis  is  probably  the  result  of  a  less  virulent  infectixe 
agent,  or  is  evidence  of  greater  resistance  on  the  part  of  th<i 
patient  than  obtains  in  either  the  haemorrhagic  or  gangrenous 
form.  AU  forms  of  acute  parenchymatous  pancreatitis 
tend  to  cause  peritonitis  by  reason  of  proximity,  and,  if 
death  does  not  occur  in  the  early  stages,  it  is  usually  due  to 
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a  widespread  peritoneal  infection,  yielding  cultures  of  the 
colon  bacillus. 

There  are  very  few  abdominal  diseases  in  which  the 
symptoms  progress  with  such  rapidity  as  in  acute  pancrea- 
titis, and  in  untreated  cases  a  fatal  termination  nearly 
always  ensues  within  four  or  five  days  of  the  onset  of  the 
illness.  Unfortunately,  the  diagnosis  from  other  lesions  is 
often  obscure,  for  while  we  may  arrive  at  the  conclusion 
that  the  patient  is  suffering  from  acute  abdominal  disease 
calling  for  surgical  interference,  the  diagnostic  investigations 
of  urine  and  faeces  required  to  confirm  a  clinical  suspicion, 
in  their  present  form,  take  so  much  longer  than  the  surgical 
method  of  opening  the  abdomen  to  see,  that  it  is  usually 
in  the  interests  of  the  patient  to  fall  into  the  hands  of  the 
surgeon  rather  than  into  those  of  the  clinical  pathologist. 
There  are  no  differential  signs  by  which  we  may  separate 
the  three  forms  of  acute  parenchymatous  pancreatitis. 
The  symptoms  and  signs  are  essentially  those  of  acute 
disease  in  the  upper  abdomen. 

Sudden  epigastric  pain  is  nearly  always  the  first  symptom, 
and  the  severity  of  the  pain  is  emphasised  by  the  fact  that 
in  a  large  percentage  of  cases  the  patient  faints  at  the  onset 
of  the  attack.  Occasionally,  the  pain  is  localised  to  the 
right  hypochondrium  ;  if  it  appears  to  pass  through  the 
body,  it  is  felt  posteriorly  beneath  the  left  scapula.  In  some 
cases  the  patient  may  writhe  in  agony,  and  some  accompany- 
ing collapse  and  sweating  is  neariy  always  observed.  The 
pain  is  often  paroxysmal,  with  a  tendency  to  increase  with 
each  succeeding  attack,  and  it  becomes  rapidly  diffused  over 
the  abdomen,  but  it  is  rarely  felt  much  below  the  level  of 
the  iliac  crest.  Vomiting,  or  at  least  retching,  maj-  be 
regarded  as  an  invariable  second  symptom  ;  it  follows  the 
attack  of  pain  after  a  very  short  interval,  and  the  vomit 
rapidly  becomes  bilious  in  character.  It  is  frequentlj- 
repeated,  but  the  amount  ejected  is  rarely  large,  and  it  is 
only  in  the  later  stages  of  the  disease,  when  peritoneal 
infection  has  occurred,  that  the  vomit  ceases  to  be  bilious 
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in  character.  Black  vomit  is  rare  in  acute  pancreatitis. 
Constipation  is  almost  constant  in  these  cases,  but  the 
obstruction  is  not  absolute,  and  flatus  is  passed.  Fever  is 
often  absent  at  the  beginning  of  the  disease,  owing  to  the 
collapsed  state  of  the  patient ;  when  this  is  recovered  from, 
there  is  some  rise  of  temperature,  pointing  to  an  acute  infec- 
tive lesion,  but  the  temperature  is  rarely  above  102°  F. 
Hiccough  is  occasionally  a  troublesome  symptom. 

Ph3rsical  Signs— General.— The  patient  is  often  sweating 
profusely,  if  seen  at  the  onset  of  the  attack,  and  exhibits 
great  distress;  the  complexion  early  assumes  a  dusky 
or  cyanotic  appearance,  and  the  eyes  become  sunken.  The 
hands  may  be  cold  and  clammy.  The  tongue  is  dry  and  may 
be  covered  with  a  thin  brown  fur.  The  pulse  is  rapid,  usually 
over  120  per  minuie,  and  of  poor  volume.  Respirations  are 
quickened  and  shallower  than  normal. 

Local  Signs. — The  patient  commonly  adopts  the  dorsal 
decubitus,  but  he  may  be  very  restless,  especially  during  the 
paroxysmal  attacks  of  pain  accompanied  by  vomiting. 
Respiratory  excursion  of  the  abdomen  is  greatly  limited,  and 
movement  may  be  restricted  to  a  small  area  of  the  abdominal 
waU  below  the  umbilicus.  Some  degree  of  distension  is 
almost  invariable,  but  in  the  early  hours  of  the  attack  it 
is  limited  to  the  upper  half  of  the  abdomen.  No  localised 
tumour  or  peristalsis  is  visible.  Rigidity  in  the  upper  half 
of  the  abdomen  is  well  mark^id,  and  is  best  realised  by  gentle 
pressure  applied  by  the  flat  hand  over  the  upper  and  lower 
segments  of  the  rectus  muscles  alternately.  Superficial 
tenderness  is  commonly  present  from  the  umbilical  plane  to 
the  costal  margin,  and  is  usually  most  intense  above  and 
to  the  right  of  the  unibihcus.  Absence  of  tenderness  or 
rigidity  is  often  noticeable  in  the  iliac  fossa  and  the  flanks. 
Localised  cutaneous  hyperasthesia  cannot,  as  a  rule,  be 
demonstrated.  Tenderness  on  deep  pressure  may  be  general 
all  over  the  abdomen. 

The  presence  of  a  tumour.— The  external  tenderness 
and    rigidity    of    the    upper    nbdominal   wall,    as   a    rule. 
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prevents  the  palpation  of  any  tumour,  and,  even  under 
the  full  muscular  relaxation  induced  by  an  anaesthetic, 
it  is  rare  to  feel  any  definite  mass.  Ill-defined  resistance, 
however,  is  frequently  met  with  in  the  epigastric  region, 
and,  with  the  aid  of  an  anaesthetic,  it  may  be  possible  to 
feel  a  mass  placed  transversely  across  the  abdomen  about 
the  level  of  the  transpyloric  plane  and  rather  to  the  right  of 
the  median  Hne.  Such  a  mass  usually  extends  for  four  to 
five  inches  across  the  abdomen,  and  appears  to  be  some 
two  inches  in  breadth.  The  absence  of  a  tumour  in  any  other 
situation  is  important,  and  such  a  mass  as  we  have  referred 
to  is  too  diffuse  to  be  the  normal  pancreas,  which  may, 
perhaps,  be  felt  in  the  case  of  thin  patients.  The  pulsation 
of  the  aorta  is  transmitted  by  the  mass,  and  inspiratory 
descent  is  i.^rely  present. 

Percussion  often  yields  a  dull  note  in  the  flanks,  which 
may  be  show  o  shift  with  alteration  in  the  position  of  the 
patient,  and  i.  due  to  the  presence  of  free  peritoneal  fluid. 
There  may  at  times  be  some  dulness  also  above  the  pubes, 
and  this  points  to  a  profuse  intra-peritoneal  effusion  ;  the 
central  part  of  the  abdomen,  including  the  epigastric  area,  is 
resonant.  The  liver  dulness  commonly  fails  to  reach  the 
costal  margin  in  the  right  nipple  line,  although  it  begins  at  the 
normal  level ;  this  is  explained  by  the  epigastric  distension. 

Rectal  and  rxginal  examinations  are,  as  a  rule,  negative. 
A  leucocytosis  is  usually  present. 

Diagrnosis. — The  diagnosis  of  acute  parenchymatous 
pancreatitis  remains  one  of  the  hardest  problems  in  con- 
nection with  acute  abdominal  cases.  The  facts  that  the 
lesion  is  comparatively  rare,  and  also  that  diagnosis  is  usuallj- 
so  easy  after  the  abdomen  has  been  opened,  both  tend  to 
blunt  our  powers  of  pre-operative  diagnosis.  Statistics 
show  that  the  disease  is  now  more  often  encountered  than 
formerly,  and  as  the  clinician  has  more  opportunities,  so 
doubtless  his  power  of  correct  observation  will  increase. 
The  surgeon  is  rather  apt  to  rely  for  diagnosis  upon  the 
discovery  of  fat  necrosis. 
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In  such  cases  as  we  have  seen,  the  diagnosis  has  usually 
Iain  between  acute  pancreatitis,  high  intestinal  obstruction, 
and  perforated  gastric  or  duodenal  ulcer.    In  patients  who 
have  been  known  to  suffer  from  gall-stones,  the  possibility 
of  acute  infective  cholecystitis  has,  however,  been  before 
one's  mind,  and,  as  in  all  acute  abdominal  cases,  the  appendix 
has  also  been  under  some  suspicion.    All  these,   except 
appendicitis,  may  be  termed  acute  upper  abdominal  diseases, 
but  the  appendix  must  always  be  thought  of  in  upper  as  well 
as  lower  abdominal  lesions,  for  it  may  lie  close  beneath  the 
liver,  or  low  down  in  the  pelvis.    Let  us  first  consider  those 
cases  in  which  the  past  history  offers  no  suggestion  of 
cholelithiasis.     In   the   abruptness   of  its   onstt,   and   the 
initial  fainting  and  collapse  which  is  so  common,  acute 
pancreatitis  most  closely  resembles  acute  gastric  or  duodenal 
perforation.     In  these  latter  cases  there  is   frequently  a 
definite  history  of  dyspepsia,  and  sometimes  of  hamatemesis 
or  melaena ;   acute  pancreatitis  tends  to  occur  in  patients 
who  have  always  considered  themselves  thorour'  'y  healthy, 
or  have  at  most  been  troubled  with  slight  it        stion  ;   it 
is  certainly  more  common  in  men  than  in      v^men,  and, 
according  to  some  authorities,  many  of  the  subjects  are 
somewhat  addicted  to  the  abuse  of  alcohol,  which  may  suffice 
to  explain  their  dyspeptic  symptoms.     In  men,  perforations 
of  the  duodenum  are  considerably  more  common  than  those 
of  the  stomach  ;  hence  the  diagnosis  will  often  rest  between 
perforated  duodenal  ulcer  and  acute  parenchymatous  pan- 
creatitis.     In   the   former   vomiting    may    occur    at    the 
time   of  perforation,  and  the  patient  is   often   markedly 
collapsed ;   but  the  vomiting  is  apt  to  cease  after  the  onset 
of  perforation  until  peritonitis  ensues,   whereas  in  acute 
haemorrhagic  pancreatitis  frequent  vomiting  and  retching  is 
a  noticeable  feature  from  the  beginning  of  the  attack.     We 
regard  the  progressive  obliteration  of  liver  dulness  in  the 
right  nipple  line  as  a  most  valuable  sign  of  perforation, 
provided  the  abdomen  is  not  distsnded ;  unfortunately,  in 
acute  pancreatic  lesions  the  upper  abdomen  nearly  always 
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exhibits  some  distension,  so  that  this  physical  sign  is  not  of 
much  value  in  this  differential  diagnosis.  The  previous 
history  of  the  patient  and  the  nature  of  the  vomiting  are 
the  most  essential  points  in  this  connection. 

In  high  intestinal  obstruction,  there  may  be  some  collapse 
at  the  onset ;  vomiting  occurs  early,  and  is  usually  repeated  ; 
a  careful  watch  for  visible  peristalsis  must  be  kept  and  the 
past   history   may  suggest   previous   peritoneal   inflamma- 
tion.    Such  obstruction  is  rare  in  patients  over  forty,  and 
acute  pancreatitis  is  not  often  met  with  before  this  age. 
The  pain  of  obstruction  is  of  a  more  colicky  nature,  and  the 
vomit  rapidly  becomes  dark  in  colour.     Flatus  can  generally 
be  passed  in  pancreatic  lesions  even  if  the  bowels  do  not  act, 
whereas,  in  obstruction,  even  high  up  in  the  small  intestine, 
there  is  more  often  absolute  constipation.     The  localised 
tenderness  of  pancreatitis  tends  to  be  constant  in  its  position, 
namely,  just  above  and  to  the  right  of  the  umbilicus.     In 
patients    whose    previous    history    does    not    suggest    the 
existence  of  gall-stones,  an  attack  of  acute  infective  cholecys- 
titis is  diagnosed  by  the  presence  of  right  sub-costal  pain, 
localised  tenderness  and   resistance,  and   often  a  tumour 
just  below  the  right  costal  margin,  with  increase  in  extent  of 
liver  dulness,  associated  with  a  more  or  less  sudden  onset  of 
vomiting,  and  nearly  always  with  jaundice.     Slight  jaundice 
may  be  present  in  pancreatic  cases  not  associated  with 
gall-stones.    The  onset  of  acute  parenchymatous  pancrea- 
titis is  to  be  suspected  in  patients  who  are  known  to  suffer 
from  cholelithiasis,  if,  with  rapid  loss  jf  weight,  and  without 
the  onset  of  jaundice,  they  are  found  to  be  suffering  from 
excruciating  upper  abdominal  pain,  with  frequent  vomiting 
and  retching,  and  extreme  collapse  ;   if  there  is  no  evidence 
of  enlargement  of  the  gall-bladder,  and  no  palpable  tumrur, 
but  rigidity  in  the  upper  abdomen,  a  dry  tongue,  and  a  rapid 
weak  pulse  are  present.    The  temperature  is  usually  lower 
than  in  a-^'ite  cholecystitis. 

As  rega.    ;  acute  appendicitis,  it  is  only  in  those  cases 
where  the  appendix  occupies  the  "  fcetal  position  "  that 
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confusion  is  likely  to  arise.  The  onset  of  appendicitis  is 
rarely  so  acute  as  that  of  pancreatitis,  and  the  extreme 
seventy  of  the  epigastric  pain  in  the  latter  disease,  together 
with  Its  early  limitation,  will  usually  suffice  to  distinguish 
between  these  maladies.  In  acute  parenchymatous  pancrea- 
titis, tenderness  in  the  right  iliac  fossa  is  rarely  present 
although  there  may  be  percussion  dulness  in  the  flanks. 

In  all  suspected  cases,  if  there  be  time  and  opportunit^• 
for  investigation,  a  positive  "  Cammidge  "  reaction  in  the 
unne  would  go  far  to  strengthen  the  diagnosis,  but  where 
this  IS  not  possible  exploratory  cceliotomy  is  certainly  in 
the  best  interests  of  the  patient. 

Treatment.— The   treatment  of  acute  parenchymatous 
pancreatitis  is  essentially  surgical,  and  any  suspected  case 
should  be  as  rapidly  as  possible  submitted  to  laparotomy 
The  very  severe  pain  and  collapse  will  require  some  atten- 
tion ;  the  early  administration  of  saline  by  the  rectum  will 
lessen  the  collapse,  and.  provided  the  diagnosis  has  been 
made,  a  small  dose  of  morphia  with  strychnine  may  be 
given  with  advantage.     In  these  cases  it  is  not  desirable  to 
delay  the  operation  until  the  patient  has  recovered  from 
aU  symptoms  of  collapse,  but  as  soon  as  the  condition  warrants 
the  strain  of  operation,  laparotomy  should  be  undertaken 
This  IS  important  in  contra-distinction  to  the  course  which 
we  recommend  m  perforated  gastric  ulcer,  and  the  difference 
is  explained  by  the  fact  that  the  infectivity  of  gastric 
perforation  appears  to  be  considerably  less  than  that  of  acute 
pancreatitis  with  the  diffusion  of  the  more  active  pancreatic 
secretion. 

The  object  of  the  operation  is  three-fold,  namely,  to 
relieve  the  tension  of  the  infiltrated  pancreas,  to  afford  drain- 
age of  the  lesser  sac  of  peritoneum,  and  to  drain  the  infected 
bUe  passages.  The  most  suitable  incision  is  one  which 
passes  through  the  right  rectus,  not  far  from  the  middle 
line,  above  the  level  of  the  umbilicus,  but.  in  cases  where  the 
diagnosis  is  still  in  doubt,  a  lower  rectus  incision,  with  its 
centre  opposite  the  umbilicus,  should  be  emploj-ed    for  it 
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can  easily  be  enlarged  upwards  to  provide  access  to  the 
pancreas  and  the  bile  passages.    On  opening  the  peritoneum, 
odourless  blood-stained  fluid  will  almost  certainly  escape  • 
this  IS  characteristic  either  of  a  late  stage  of  obstruction,  or 
of  acute  parenchymatous  pancreatitis.     Examination  of  a 
portion  of  the  great  omentum  will  usually  settle  the  diagnosis 
and  if  areas  of  fat  necrosis  are  discovered,  attention  may  be 
immediately  directed  to  the  upper  abdomen.     It  is  well  to 
have  a  sand  bag  or  inflatable  pillow  at  hand,  which  can  be 
slipped  m  beneath  the  patient's  upper  lumbar  spine  to  render 
the  pancreas  more  prominent.    A  sufficiently  free  incision 
must  be  made  to  obtain  access  to  the  bile-ducts  in  their 
entire  length,  as  well  as  the  pancreas,  and  palpation  below 
the  stomach  through  the  transverse  meso-colon  will  usually 
reveal  an  enlarged  and  rather  hardened  pancreas  ;    it  may 
be  noticed  that  the  amount  of  blood-stained  fluid  in  this 
region  is  more  abundant  than  elsewhere ;   fat  necrosis  may 
also  be  well  marked.     The  gall-bladder  and  bile-ducts  should 
next  be  examined,  a  proceeding  which  is  greatly  facilitated 
by  the  presence  of  the  sand  bag  pushing  the  liver  and  bUe- 
ducts  forwards ;   if  the  lower  margin  of  the  liver  be  lifted 
so  as  to  rotate  the  organ  through  its  transverse  axis,  nearly 
the  whole  of  the  bile-passages  can  be  brought  clearly  into 
view,  so  that  the  only  portion  of  the  common  duct  not  seen 
IS  that  which  is  embraced  by  the  head  of  the  pancreas.     Care- 
ful palpation  of  the  gall-bladder  and  duct  should  be  carried 
out  to  ascertain  the  presence  of  any  stones,  and  if  the  con- 
dition of  the  patient  will  warrant  some  prolongation  of  the 
operation,  these  should  be  removed.     Special  attention  must 
be  paid  to  the  termination  of  the  common  duct  at  the  ampulla 
of  Vater.  for  a  stone  lodged  here  undoubtedly  favours  acute 
pancreatitis  by  contamination  of  the  pancreatic  ducts  with 
infected  bile.     If  gall-stones  are  found  to  be  present    but 
the  condition  of  the  patient  is  not  good,  the  operator  should 
be  content  with  drainage  of  the  gall-bladder,  and  removal 
of  the  stones  should  be  postponed  for  a  future  occasion.     In 
any  case,  whether  the  gall-bladder  or  the  ducts  have  been 
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opened,  a  rubber  tube  should  be  sewn  in  the  opening  to 
ensure  thorough  drainage  of  bile,  and  that  portion  of  the 
wound  should  be  packed  off  with  strips  of  gauze.     It  is  not 
uncommon  in  these  cases  to  find  a  good  many  adhesions 
around   the  gall-bladder,  and  these  must  be  gently  broken 
down  to  ensure  free  drainage.     Attention   must  now  be 
turned  to  the  pancreas  itself,  and  the  ideal  incision  is  one 
through  the  left  costo-\'ertebraI  angle,  which  affords  retro- 
peritoneal access  to  the  gland.     Unfortunately  this  pro- 
cedure prolongs  the  operation,  since  the  first  incision  must 
be  closed  and  the  patient  rolled  over  on  to  the  abdomen, 
and  also  it  gives  access  only  to  the  tail  of  the  gland  ;  so  that 
in  most  cases  a  trans-peritoneal  route,  even  with  its  risks  of 
infection,  is  to  be  preferred.    The  stomach  must  be  lifted 
up  and  a  vertical  slit  made  through  the  gastrocolic  omentum  ; 
the  lesser  sac  wUl  thus  be  entered,  and  the  pancreas,  covered 
by  a  single  layer  of  peritoneum,  is  then  exposed  ;  the  gland 
may  then  be  carefully  incised  in  a  horizontal  direction,  and 
one  or  more  cigarette  drains  intrcxiuced,  passing  from  the 
abdominal  wound  th-jugh  the  lesser  omentum,  and  packed 
round  with  gauze  to  pre\ent  the  spread  of  infection  from  the 
mcised  gland,  and  to  check  bleeding.    The  peritoneal  cavity 
should  next  be  dried  with  gauze  strips,  through  the  lowest 
part  of  the  incision,  since  the  fluid  present  in  these  cases 
is  sometimes  infected  with  the  colon  baciUus ;  but  if  this 
cannot  be  satisfactorilj-  carried  out,  it  is  wisest  to  make  a 
stab-wound  low  down  in  the  abdominal  wall  and  pass  a  tube 
through  it  to  drain  the  pelvis.    The  main  wound  should  now 
be  closed,  after  anchoring  the  gall-bladder  to  the  peritoneum 
and  posterior  rectus  sheath  at  its  upper  angle ;    any  tube 
leading  from  the  ducts  ihuuld  be  brought  out  just  below 
this,  and  lower  still  a  wide  gauze  plug  should  be  placed  in 
case  leakage  of  bile  occurs;    the  tubes  and  packing  for 
pancreatic  drainage  must  be  brought  out  below  this,  and  the 
lowest  part  of  the  peritoneum  can   be  closed  with  catgut 
sutures.     It  is  important  to  leave  a  wide  enough  gap  in  the 
peritoneum  for  efficient  drainage  of    both  bUe-ducts   and 
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pancreas  ;  the  fibres  of  the  rectus  muscle  may  be  left  t(.  fill 
together,  and  the  anterior  layer  of  the  rectus  sheath  closed 
securely  with  strong  catgut  around  the  emerging  plu^s  and 
tubes ;    the  skin  should  be  stitched  with  salmon  giit      K 
volummous  dressing  should  be  applied  firml>-  bv  the  aid  of 
a  many-tailed  bandage,  room  being  left  for  a  connectint; 
tube  to  drain  off  the  bile  into  a  bottle  to  be  placed  beneath 
the  patient's  bed.     If  the  case  does  well,  the  plugs  and  tubes 
should  not  be  disturbed  for  fully  four  days,  and  then  the 
gauze  plugs  may  be  gradually-  withdrawn,  so  that  they  -.re 
completely  removed  at  the  end  of  a  week  after  operation 
Drainage  tubes  may  be  left  to  be  extruded  by  the  healing  of 
the  wound,  and  gradually  shortened  from  the  surface  that 
m  the  gall-bladder   being  retained  in  position  for  at 'least 
ten  days.    A  rather  large  wound  in  the  abdominal  wall  is 
thus  left  to  heal,  but  it  is  most  important  for  the  patient 
to  provide  free  exit  both  for  bile  and  infective  fluid  or  pus 
from  the  pancreas;"  the  risk  of  a  ventral  hernia  is  slight 
since  the  mcisiou  is  mainly  supra-umbilical. 

We  have  no  experience  of  drainage  of  the  pancreas 
through  the  left  costo-vertebral  angle,  but,  if  the  severity  of 
the  operation  would  not  be  greatly  increased,  it  would  appear 
to  be  a  favourable  position  for  drainage.     We  have  however 
seen  recovery  in  one  case  of  acute  haemorrhagic  pancreatitis 
where  nothing  further  was  done  than  dry  sponging  of  the 
peritoneum  and  drainage  of  the  general  cavit\-  hy  means  of 
a  rubber  tube  placed  ui  the  lower  angle  of  an  incision  through 
the  right  rectus  ;   in  this  case  palpation  of  the  bile  passage 
did  not  reveal  the  presence  of  any  calculi,  and  the  condition 
of  the  patient  made  it  necessary  for  the  operation  to  he 
rapidly  completed  ;  recovery  ensued,  but  we  do  not  consider 
that  the  best  plan  of  treatment  was  adopted  ;   the  drainage 
tube  should  at  least  have  been  passed  d«)«-n  to  the  region  of 
the  inflamed  pancreas. 

After   Treatment.— This  must  first   of  all  be  directed 
to  counteract  shock,  and  rectal  saline  will  be  ct  great  value 
These  patients  are  not  able  to  utilise  fully  the  ordinary 
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food-Stuffs,  and,  therefore,  recourse  may  be  had  to  alcohol, 
and  pancreatised  Benger's  food,  or  beef  jelly.  Fluids  and 
semi-solids  should  be  given  for  the  first  ten  days,  and  for  at 
least  three  weeks  all  articles  of  diet  should  be  pancreatised. 
Aperients  or  enemata  should  be  given  early,  as  in  other 
cases  of  incipient  peritonitis,  and  calomel  or  magnesium 
sulphate  are  probably  the  most  suitable  drugs.  The  treat- 
ment of  the  wound  has  been  already  discussed.  The  patient 
should,  of  course,  be  nursed  in  the  Fowler  position. 

As  regards  the  course  of  the  illness  after  operation,  it 
must  not  be  assumed,  as  is  justifiable  in  most  acute  abdominal 
diseases,  that  a  patient,  who  seems  well  at  the  end  of  four 
or  live  days,  will  make  a  good  recovery,  for  even  though 
vomiting  ceases,  the  bowels  act  satisfactorily,  and  the  pain 
subsides,  yet  there  may  be  a  quantity  of  offensive  discharge 
from   the   wound  indicating  progressive  gangrene   of  the 
pancreas.     In  such  a  case  operated  upon  by  one  of  us,  the 
pain  was  completely  reheved,  and  neither  vomiting  nor  con- 
stipation was  present,  but  both  the  temperature  and  pulse- 
rate  remained  above  normal ;    the  patient's  appetite  was 
variable,  though  he  took  pancreatised  food  in  fair  quantity, 
but  there  was  gradual  loss  of  weight  and  cardiac   power, 
while  the  mental  condition  was  apathetic.     Death  occurred 
from  progressive  toxic  asthenia  seventeen  days  after  opera- 
tion.   In  this  case  drainage  was  effected  without  incising 
the  gland,  and  cholecj'stostomy  was  performed,  although  no 
gall-stones  could  be  found.      The    gall-bladder  tube  dis- 
charged bile  for  some  days,  and  then  the  entire  discharge 
was  of  dark  thick  fluid,  having  a  very  offensive  odour,  and 
causing  some  digestion  of  the  margins  of  the  wound.    At 
the  post-mortem  examination  the  head  of  the  pancreas  was 
disorganised,  and  detached  from  its  bed,  while  the  tail  was 
still  firmly  attached,  although  it  showed  advanced  necrosis. 
The  gall-bladder  contained  offensive  brown  fluid,  but  there 
were  no  stones,  either  here,  or  in  the  ducts.    There  was  no 
peritonitis,  but  abundant  fat  necrosis,  some  of  the  areas  in 
the  great  omentum  measuring  half  an  inch  in  diameter. 
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The  lungs  exhibited  a  septic  bronciu)-pnouin<mia,  such  as  is 
often  met  with  in  fatal  abdominal  cases.  It  would  probabI\- 
have  been  wiser  to  incise  the  pancreas  in  this  case,  and  it 
might  have  been  done  as  a  second  operation,  together  with 
an  attempt  to  drain  through  the  left  costo-vertebral  space. 
It  is  interesting  to  note  that  in  this  case  Cammidge's  " C 
reaction,"  carried  out  six  days  after  operation,  was  negative, 
though  the  diagnosis  was  never  in  question.  In  positive 
cases  it  is  certainly  present  for  a  considerable  period  after 
apparently  complete  recovery  has  ensued,  as  it  was  present 
in  one  of  our  cases  six  weeks  after  operation. 


(HAPTER   XI 

THE  SPLEEN  AND  KIDNEYS 

The  Spleen 

Of  all  the  intents  ..|  the  peritoneal  cavity  the  spleen  is 

^T^:  t''  '•''''•  ^"  ^  ■■''  ^^"^^  •"  ^'^^'  -  --- 

rini  .:        u        "'""'   '"''^'''^P^^^'  if  we  exclude  cases 
ton?thi'..i    r   '""''■   ^'"^''''''-  ^''''  ^"'"^  consideration 

l^£h  J^!?        ^'"''"""''  '"  ^''"'^''  ^^'^  "^g""  '^  liable,  and 
«h.ch  may  g.ve  nse  t.,  urgent  abdominal  symptoms.     Such 

:;r.r/""";'  '"•  ^"  ''*'"'^-  -^ections^or'to  anom'lts 
ot  the  anatomy  of  the  spleen. 

such^'^r  [^'f  *;!"«f»P  <'f  the  spleen  to  bacterial  infections, 
uch  a.  ,nfe,t,ve  endocarditis,  septico-py^mia  and  speciii,: 

hrLl'^""^'""''"  'l"""'''^-  ^'  '^  ^-^^  l^»«wn  that 
m  nv  n  r  K  "  '■*''^*'"g-pJ««=«  ^or  micro-organisms  in 
tTn,  i  ;  "'•  ''"'  '''^'''^''  '^^'  '^  *«  *h-  advantage  of 
ment-il     n   n"r"  '^""^"*ain.  and  the  results  of  expt-ri- 

ZTrlu  T^'  '"'■'  ''  >'^*   ^^"^d   t"  afford  definite 

nf™   u,n  on  the  question.     The  soft  and  diffluent  spleen 

mm   b  :'d."r:  '\^'-*'^-"*'>'  -^"  -  the  post  nortan 

•h  .  n  1        •''  !'^^"'  '''  '""''^y  •'^"y  manifestations  of 
MUh  ..  pathological  change  in  this  organ. 

I.  Rupture  of  the  Spleen 

Traumatic  rupture  is  described  in  the  chapter  on    \h 
dommallnjuries;   pathological   ruptun-   is   safd   to   oJcur 

he  "  vi^;:  T  ''f  '"■"■  ^'"^  '^  -^'>'  •'''-  --'t  from 
th.   gn.ng  way  of   a  .uperfuial  abscess  or  mfarct.     it   ,s 
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excessively  rare  unless  the  patient  receives  some  injury, 
although  this  may  be  little  more  than  a  tap  on  the  abdomen 
in  the  case  of  a  malarial  spleen.  The  symptoms  are  those 
of  intra-peritoneal  hemorrhage,  but  rarely  indeed  does 
the  condition  of  the  piitient  warrant  surgical  interference. 


a.  Wandering  Spleen  (Torsion  of  the  Pedicle) 
It  is  well  known  that  the  spleen  may  occupy  almost  any 
position  in  the  abdomen,  and  we  have  already  noted  the 
importance  of  diagnosing  the  spleen,  normally  or  abnormally 
placed,  from  an  intussusception.  Abnormal  mobility  of 
the  spleen  implies  a  long  pedicle,  this  predisposes  to  torsion, 
and  twisting  of  the  pedicle  may  give  rise  to  a  train  of 
symptoms  similar  to  those  caused  by  torsion  of  the  pedicle 
of  an  ovarian  cyst,  or  of  the  omentum;  these  symptoms 
may  bear  a  close  resemblance  to  those  of  appendicitis  or 
intestinal  obstruction. 

Etiology  and  Pathology.— A  wandering  spleen  is 
most  often  seen  in  women  who  have  borne  children,  and  it 
may  be  a  part  of  a  general  visceroptopsis.  In  addition  to 
abnormal  length  of  the  pedicle  and  the  lieno-renal  ligament, 
there  must  be  deficiency  in  those  folds  which  normally 
anchor  the  spleen  in  the  left  hypochondrium,  namely,  the 
phrenico-colic  fold  and  the  gastro-splenic  omentum.  The 
condition  is  attributed  to  gradual  enlargement  of  the 
organ,  or  to  injury  which  damages  these  peritoneal  folds. 
Torsion  leads  to  thrombosis  of  the  vessels  of  the  spleen  and 
even  to  necrosis  ;  if  recovery  ensues,  local  peritonitis  and 
inflammation  of  the  capsule  will  probably  lead  to  fixation 
of  the  organ.  Such  adhesion  may  give  rise  to  intestinal 
obstruction. 

Clinical  Signs.— Abdominal  pain,  local  or  diffuse,  with 
vomiting  and  some  degree  of  collapse,  are  the  leading 
symptoms,  and  the  diagnosis  can  only  be  made  when  it 
IS  ascer'^'^ined  that  the  normal  area  of  splenic  dulness  is 
absent,  a,.id  when  a  tumour  with  a  characteristic  "  splenic 
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ri     .K  '".       "*^  '"   ^"  abnormal  situation.     It  will   bt- 
seen,  therefore,  that  diagnosis  before  operation  is  un  ikeh 
a  wandenng  spleen  may  be  mistaken  for  a  tumour  of    he 

Kidney,  or  even  a  faecal  mass. 

Treatment— The  symptoms  and  the  presence   of    an 

tory  operation,  and  then   the  question  of  splenopexy  or 
splenectomy  will  arise.     The  latter  is  the  safer  courroii; 

excision  of  the  spleen  has  been  found  to  do  no  harm     Splenr,- 

o7"Li?srpS^^*- '"  "-''^''"*  ^•>'-" '"  'x^  »^- 

3.  Inflammation  of  the  Splenic  Capsule 

This  is  often  called  perisplenitis,  and  it  may  be  part  ut 
a  local  or  general  peritonitis.  It  is  also  sometimes  associated 
with  pleurisy  or  pneumonia,  and  local  thickenings  of  the 
ca^ule  of  the  spleen  may  be  attributable  to  infarction. 
I'ensplenic  abscess  we  have  already  referred  to  as  one  of  the 
complications  of  appendicitis ;  but  it  is  remarkable  what 
slight  changes  occur  in  the  spleen  pulp,  and  even  in  its  capsule 
as  the  result  of  suppuration  around,  but  not  due  to  infection 
of,  the  spleen  itself.  Perisplenitis  is  characterised  bv  a  stitch- 
Jike  pain  in  the  left  hypochondrium,  together  with  a  coarse 
inction  rub.  and  usually  some  enlargement  of  the  organ 

rreatment,  in  the  absence  of  infection  of  the  surrounding 
peritoneum,  is  symptomatic,  and  thickenings  of  the  splenic 
capsule  are  not  calculated  to  be  harmful,  though  adhesions 
to  the  diaphragm,  the  stomach,  colon,  or  abdominal  wall 
may  result. 


4.  Infarction  and  Abscess  of  the  Spleen 

This  may  be  either  simple  or  infective,  and   in   either 
case,  it  IS  most  often  due  to  embolism  of  some  portion  or 
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branch  of  the  splenic  artery.  The  branches  of  the  splenic 
artery  are  end-arteries,  and  therefore  anastomosis  only 
occurs  through  the  capillaries.  Thrombosis  of  a  large  trunk 
of  the  splenic  vein  is  also  capable  of  leading  to  infarction. 

Simple  Infarction.— An  artery  may  be  blocked  by  a 
fragment  of  clot,  or  of  vegetations  derived  from  the  heart, 
or  by  a  calcareous  fragment  dislodged  from  an  atheromatous 
plaque  in  the  aorta.  Thrombosis  in  the  branches  of  the 
splenic  artery  (usually  in  leukaemia),  or  thrombosis  of  the 
splenic  vein,  may  also  give  rise  to  infarction. 

Anaemic  necrosis  follows,  producing  what  is  known  as  a 
white  infarct.  Hemorrhage,  derived  probably  from  vessels 
of  the  capsule,  may  ensue,  and  the  affected  area  becomes 
a  red  infarct.  Such  an  infarct  is  conical  in  shape,  with  its 
base  at  the  capsule  and  its  apex  towards  the  hilum,  and  its 
position  is  often  indicated  by  slight  projection  of  its  base. 
Inflammation  of  the  peritoneal  covering  of  the  infarct 
results,  and  ultimately,  fibrous  tissue  is  laid  down,  and  the 
site  of  previous  infarction  is  marked  b\-  a  puckered  and 
depressed  cicatrix. 

Infective  Infarction.— This  is  usually  due  to  an 
infected  embolus  from  ulcerative  endocarditis  or  other 
infective  lesion,  and  the  changes  of  acute  inflammation, 
and  suppuration  may  follow,. ending  in  a  local  abscess. 

Abscess  of  the  Spleen.— The  difiluent  spleen  of  in- 
fective fevers  rarely  becomes  purulent,  but  there  may  be 
single  or  multiple  infective  infarcts  in  which  suppuration 
occurs.  Fusion  of  these  may  take  place  and  thus  the  spleen 
may  be  infiltrated  with  pus.  In  general  pyaemia  such 
abscesses  are  not  uncommon,  they  also  occur  in  portal 
pyaemia,  and  are  described  in  typhoid  fever.  A  syphilitic 
gumma,  a  suppurating  hydatid  cyst,  and  actinomycosis 
may  also  induce  similar  changes.  Suppuration  of  the 
spleen  may  follow  sub-capsular  injury,  just  as  it  does  in 
the  case  of  the  liver. 

Clinical  Signs.— Infarction  of  the  spleen  may  produce 
no  clinical  symptoms,  if  the  lesion  i>  small.     Simple  infarcts 


436 


ACUTE  ABDOMINAL  DISEASES 


cause  left-sided  pain  of  rather  sudden  onset;  the  pain 
resembles  a  "  stitch  "  and  lasts  for  a  day  or  two ;  there  may 
be  a  local  friction  rub,  tenderness  over  the  spleen,  with 
some  increase  in  the  area  of  splenic  dulness  both  upwards 
and  downwards;  in  pyaemic  cases  the  onset  of  splenic 
infection  may  be  heralded  by  a  rigor.  Great  enlargement 
of  the  spleen  is  sometimes  attributable  to  multiple  infective 
infarcts.  There  is  danger  of  extension  of  the  infection  to 
the  peritoneum,  stomach  or  intestine,  pleura  or  lung. 

Treatment.— Simple  infarction  of  the  spleen  does  not 
call  for  active  treatment  except  for  the  relief  of  pain  and 
of  the  condition  of  the  heart.  Infective  infarction,  if  it 
leads  to  abscess  formation,  may  demand  local  drainage,  and 
the  spleen  is  best  reached  through  a  muscle-splitting  incision 
m  the  left  hypochondrium.  The  peritoneum  must  be 
packed  of?  securely  unless  the  spleen  is  adherent  to  the 
parietal  peritoneum,  and  care  must  be  taken  to  stop  all 
haemorrhage,  since  peri-splenic  adhesions  are  very  vascular. 

The  Kidneys 

Although  the  kidney  is  a  retro-peritoneal  organ,  it  is 
capable,  under  certain  conditions,  of  causing  symptoms 
which  closely  resemble  those  of  peritoneal  disease,  and 
these  we  shall  briefly  consider,  since  the  differential  diagnosis 
is  of  the  highest  importance. 


I.   Dietl's  Crises  in  Movable  Kidney 

•As  long  ago  as  1864  ^ietl  described  severe  attacks  of 
abdominal  pain  in  connection  with  movable  kidney, 
attributable  to  torsion  of  the  renal  pedicle.  The  stress  of 
this  torsion  affects  mainly  the  renal  vessels  and  not  the 
ureter,  and  the  symptoms  are  said  to  be  due  to  congestion 
of  the  kidney  rather  than  to  accumulation  of  urine  in  the 
pelvis  of  the  organ.  They  must  be  distinguished  from  the 
ncurasthenif  sympt.ims  which  are  so  common  in  patients 
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with  displaced  kidneys,  as  well  as  from  the  abdominal  pain 
met  with  in  intermittent  hydronephrosis.  The  chief  symp- 
tom is  pain,  usually  lumbar,  sometimes  epigastric,  more 
often  on  the  right  than  on  the  left  side  of  the  abdomen 
(since  the  right  kidney  is  more  frequently  mobile  than  the 
left)  ;  the  pain  is  severe  and  colicky  in  nature ;  vomiting, 
either  gastric  or  bilious,  occurs  early  and  may  be  repeated. 
The  abdomen  is  distended,  the  bowels  do  not  act,  and  at 
the  onset  of  the  attack  there  is  a  good  deal  of  prostration 
and  sweating.     The  temperature  may  be  raised. 

The  abdominal  symptoms  may  be  strongly  suggestive  of 
appendicitis,  but  the  abdomen  is  tender  rather  than  rigid  ; 
there  is  absence  of  deep  tenderness  over  the  caecal  region  ; 
the  kidney  is  enlarged  and  extremely  tender ;  there  is 
diminished  urinary  excretion,  and  the  sjrmptoms  are 
greatly  relieved  if  the  kidney  can  be  restored  to  its  proper 
place  by  manipulation,  or  if  the  patient  is  put  to  bed  with 
the  head  low  and  the  pelvis  raised.  Slight  jaundice  may  be 
present  in  these  attacks,  and  then  cholecystitis  or  biliary 
colic  may  be  simulated ;  the  diagnosis  may  not  be  clear 
until  the  relief  of  symptoms  is  effected  by  manipulation 
or  posture.  The  urine  passed  after  the  attacks  is  usually 
blood-stained. 

Treatment  of  the  attacks  has  already  been  indicated  ; 
prevention  against  recurrence  can  only  be  secured  by  the 
application  of  a  suitable  belt  or  kidney  truss,  or,  if  these 
fail,  by  nephropexy. 


2.  Renal  Colic 

Both  renal  and  ureteral  colic  are  recognised  as  clinical 
entities,  and  they  afford  the  most  characteristic  symptoms 
of  a  renal  calculus.  If  the  stone  is  lodged  in  the  pelvis  of 
the  kidney,  and,  by  reason  of  its  size  or  its  contour,  it  does 
not  travel  down  the  ureter,  renal  colic,  with  pain  more  or  less 
limited  to  the  region  of  the  kidney,  results ;  but  if  the  cal- 
culus passes  some  distance  down  the  ureter,  the  distribution 
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of  pain  IS  more  widespread  and  it  is  felt  in  the  groin  and 
inner  side  of  the  thigh,  and  may  be  associated  in  the  male 
with  retraction  of  the  testicle.     Vomiting  and  sweating  are 
usual  accompaniments,  but  fever  is  rare  unless  there   is 
infection  of  the  renal  pelvis.     Considered  from  the  point  of 
view  of  abdominal  disease,  it  is  well  known  that  during  the 
intervals  between  the  attacks  of  colic  nausea,  vomiting  ind 
dyspepsia  may  be  caused  by  a  renal  calculus,  and  when  the 
attacks  are  m  progress  spasm  and  rigidity  of  the  abdominal 
muscles  is  not  uncommon ;  but  the  sudden  onset,  perhaps 
after  exertion,  the  absence  of  fever,  the  normal  pulse  rate 
and  the  distribution  of  the  pain,  serve  in  most  cases  to 
distinguish  renal  colic  from  a  peritoneal  lesion.     Hematuria 
IS  an  almost  constant  sign  unless  the  ureter  is  blocked 
though  the  blood  may  be  only  microscopic  in  amount,  but 
it  must  be  remembered  that  the  passage  of  clots,  or  other 
solid  matter,  down  the  ureter  may  give  rise  to  renal  colic. 
Albumen  and  pus  are  also  present  in  the  urine  in  many 
cases,  and  a  history  of  frequent  micturition,  and  of  irritabilitj- 
of  the  bladder,  is  important.     Radiography  at  the  present 
day  affords  the  most  valuable  evidence  of  calculus   and  it 
may  almost  be  said  that,  with  a  gmxl  picture,  a  negative 
skiagram   eliminates    the   diagnosis   of   calculus,    although 
the  relative  denisity  of  stones  varies  within  very  wide  limits 
A  positive  opinion  cannot  be  expressed  unless  the  photo- 
graph shows  cleariy  the  outlines  of  the  last  rib.  the  psoas 
muscle,  and  the  crest  of  the  ilium.     With  increasing  accuracy 
itsdf^'^^        ^'^"  ^"^  demonstrate  the  outline  of  the  kidney 

Treatment.~This  should  be  directed  to  the  relief  of 
pam  and  the  relaxation  of  the  ureteral  spasm.  There  is 
no  doubt  that  morphia  is  the  most  valuable  drug  for  this 
purpose,  and  the  inhalation  of  either  chloroform  or  ether 
is  also  most  beneficial ;  the  best  results  are  perhaps  obtained 
by  the  use  of  only  a  moderate  dose  of  morphia  combined 
with  inhalations  of  ether  when  the  spasm  is  m.)st  severe. 
The  local  appiicati<m  of  heal  is  most  desirable,  and  the 
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best  plan  is  to  place  the  patient  in  a  bath  of  water  as  hot 
as  can  be  borne.  Drinking  large  quantities  of  hot  water 
should  also  be  encouraged. 

Apari.  from  the  attacks  of  renal  colic,  nephrolithiasis 
must  be  treated  either  by  palliative  or  operative  means,  but 
a  discussion  of  these  is  outside  the  scope  of  the  present  work. 


3.  Acute  Infections  of  the  Urinary  Tract 

Ascending,  or  haemic,  infections  of  the  urinary  tract 
may  be  due  to  a  variety  of  organisms,  but  attention  has  of 
recent  years  been  especially  directed  to  infection  by  the 
baciUus  colt,  and  this  type  of  urinary  infection  is  certainly 
the  most  likely  to  cause  symptoms  suggestive  of  intra- 
peritoneal disease.  Coccal  infections  are  common  in  patients 
suffering  from  renal  calculus  or  pyonephrosis,  but  sudden 
invasion  of  the  urinary  tract  by  the  colon  bacillus  may 
occur  in  patients  whose  previous  health  has  given  no  cause 
for  anxiety.  For  this  reason  we  shall  consider  here  in 
detail  that  form  of  colon  bacillus  infection  which  is  associated 
with  urgent  abdominal  sjmiptoms,  for  other  infections  by 
staphylococci,  streptococci,  bacillus  proteus,  or  the  pneu- 
mococcus  can  usually  be  recognised  as  affections  of  the 
urinary  passages  from  the  first. 

Mode  of  Infection. — i.  Ascending  Infection. — This 
occurs  in  females,  and  is  easily  explained  by  the  shortness 
of  the  female  urethra  and  its  proximity  to  the  anus  ;  the 
organisms  pass  along  the  urethra  to  the  bladder,  and  further 
still  to  the  ureters  and  the  kidney.  The  stress  of  inflamma- 
tion may  be  most  marked  in  any  part  of  the  urinary  passage, 
and  it  is  generally  held  that  pyelitis  may  be  produced  in 
this  way  without  evidence  of  cj'stitis ;  the  ascending 
currents  in  mucous  channels,  which  are  themselves  unaffected, 
described  by  Bond,  may  explain  the  method  of  invasion. 
Dudgeon,  who  has  studied  these  infections  very  minutely, 
regards  this  mode  of  invasion  of  the  kidneys  as  the  most 
frequent. 
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2.Haemtc  In/ection.-lnftction  by  the  blood  stream 
may  be  due  to  the  excretion  of  organisms  from  the  blood 
into  the  renal  tubules,  but  it  is  probable  that  a  healthy 
kidney  can  resist  such  invasion,  for  typhoid  bacUli  excreted 
dunng  enteric  fever  do  not  set  up  any  marked  changes  in 
the  renal  tissue.  The  source  of  infection  in  such  cases  is 
heW  to  be  an  ulcerative  lesion  of  the  mucous  lining  of  the 

3-  Lymphatic  Infection. —This  is  a  possible  mode  of 
infection,  whereby  bacUli  escape  from  the  intestine  into  the 
pen-cohc  lymphatics,  and  then  pass  to  the  urinary  passages. 
This  probably  does  explain  the  transformation  of  hydro- 
nephrotic  kidneys  into  pyonephroses  in  some  cases,  but  it 
must  not  be  regarded  as  a  common  mode  of  invasion  by  the 
bacillus  colt. 

Etiology.— Women  are  more  often  affected  than  men 
and  pregnancy  plays  an  important  part  in  this  liability 
to  mfection      It  may  occur  at  any  age  and  is  quite  common 

*"  ^i!!u^u''^f ''"•  ^"**'*^"  "^^^^  ^"d  P^«^o"s  illnesses 
are  both  held  responsible  in  some  cases.  If  the  infection 
reaches  the  kidney,  the  right  is  more  often  affected  than 
the  left,  and  this  may  perhaps  be  explained  by  the  tendency 
to  abnormal  mobility  of  the  right  kidney. 

Pathology.— The  morbid  changes  mav  affect  any  part 
of  he  urinary  tract,  though  the  most  typical  lesion  iTa 
pyelitis,  and  all  grades  of  inflammation  from  catarrh  t(, 
suppuration  may  be  met  with.  It  must  be  remembered 
that  although  the  symptoms  may  appear  to  implicate  one 
kidney  only,  yet  these  baciUary  infections  tend  to  be  bilateral 
and  one  kidney  is  often  affected  after  the  other 

Symptoms  and  Physical  Signs.-The  clinical  feature, 
of  this  disease  are  most  variable,  and  Rolleston  (Practi- 
ttoner,  Apnl,  1910).  speaks  of  three  types,  namely- 

I.  With  local  sjTnptoms.  Pain  in  the  kidney ;  tender- 
ness on  palpation  ;  the  urine  may  contain  blood  as  well  as 
pus  and  bacilli;  there  may  be  painful  and  frequent  mirl 
tuntion.  ^ 
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2.  With  constitutional  symptoms.  This  form  is  especially 
seen  in  children,  and  suggests  infective  endocarditis,  in- 
fluenza, or  typhoid. 

3.  With  acute  abdominal  symptoms. 

It  is  the  last  variety  to  which  we  wisli  to  draw  particular 
attention.  This  group  of  cases  is  characterised  by  diffuse 
abdominal  pain,  nausea,  vomiting,  and  constipation.  The 
onset  is  sudden  with  a  high  temperature,  even  reaching 
105°  F.,  and  there  may  be  rigors.  There  is  headache  and 
sometimes  marked  mental  depression.  The  pulse  rate 
may  be  very  rapid.  A  leuct)cytosis  is  present.  The  abdo- 
men is  tumid  and  tender,  especially  in  the  flanks,  and  not 
infrequently  there  is  some  local  rigidity  of  one  or  other 
rectus ;  if  the  right  rectus  muscle  is  implicated,  the  case 
may  closely  resemble  acute  appendicitis ;  tenderness  and 
rigidity  in  the  hypogastrium  is  also  not  uncommon.  The 
renal  region  on  one  or  both  sides  is  extremely  tender,  and 
bi-manual  palpation  may  be  impossible. 

The  condition  of  the  urine  is  most  important.  Its 
reaction  is  nearly  always  acid  ;  it  is  often  turbid,  containing 
pus,  epithelial  cells,  and  bacilli,  but  its  variable  appearance 
is  such  that  we  may  quote  from  a  paper  by  Dudg<  m  and 
Ross  {Annah  of  Surgery,  March,  1910),  who  describe  five 
types  of  urine  in  these  infections  : — 

A.  Urine  quite  clear,  but  on  cultivation  the  bacillus 
coli  is  detected. 

B.  Turbidity  of  varying  degrees.     Bacilluriu. 

C.  Similar  to  type  B,  but  with  varying  degrees  of  in- 
flammation as  shown  by  a  deposit  of  leucocytes. 

D.  Pyuria  and  bacilluria. 

E.  Pyuria,  and  on  cultivation  the  bacillus  coli  is  present. 
They  also  state  that  the  urine  may  be  alkaline. 
Diagnosis. — Until  the  urine  is  examined  the  diagnosis 

of  many  of  these  cases  is  in  doubt,  and  it  may  be  necessary 
to  requisition  the  aid  of  a  bacteriologist  before  it  can  be 
established  with  certainty.  The  presenre  of  pu'^  in  ;u'id 
urine,  fever,  and  tender  enlargement  of  one  or  both  kidneys 
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are  the  leading  features  of  the  disease.  It  should,  however 
beremembered  that  the  reaction  of  the  urine  may  be  alkaline' 
When  abdominal  symptoms  predominate,  it  is  clear  that 
unless  a  routme  examination  of  the  urine  is  made,  an  erro- 
neous diagnosis  may  easily  be  arrived  at.  and  it  is  not  at  all 
improbable  that  in  some  cases  where  a  healthy  appendix- 
has  been  removed  for  acute  abdominal  symptoms  a  thorough 
examination  of  the  urine  would  have  prevented  this  un- 
necessary operation. 

Prognosis  and  Treatment.-With  regard  to  life,  the 
outlook  IS  good,  and  fatal  cases  are  very  rare  even  in  children 
As  to  the  duration  of  the  disease,  there  is  great  variabilitv 
and  It  must  be  admitted  that  many  cases  of  acute  infection 
by  the  bacillus  coli  become  chronic  and  may  remain  so  for 
months;  even  after  apparently  complete  cure  recurrent 
attacks  are  liable  to  occur  in  spite  of  every  precaution 

Some  authorities  suggest  that  drugs  should  be  given 
with  a  view  to  altering  the  reaction  of  the  urine,  and  that 
If  It  is  acid,  potassium  citrate  or  sodium  bicarbonate  should 

.^"l  .*?  '"''^^  '*  *'''^"^'  ^■**"^t  aJJ^aJine  urine  should  be 
acidified  by  the  administration  of  acid  sodium  phosphate 
and  urotropme.     Whether  this  view  is  correct  or  not  we 
are  not  prepared  to  state,  but  like  other  organisms  the 
colon  bacillus  prefers  an  alkaline  medium  to  grow  in.  whilst 
It  has  a  special  faculty  for  acidifying  culture  media.    An 
acid  reaction  in  the  urine  is  certainly  a  preventive  against 
infection  by  other  organisms.     Urotropine.  which  is  of  such 
v-alue  m  the  treatment  of  tj-phoid  bacilluria.  does  not  have 
thr  lame  beneficial,  and  almost  specific,  action  in  the  case 
of  colon  bacillus  infections,  but  good  results  may  be  obtained 
by  the  combined  use  of  urotropine  and  sodium  acid  phosphate 
Very  excellent  results  have  also  followed  the  use  of  anti- 
bacUlus  coh  serum;  in  acute  cases  Dudgeon  advises  the 
administration  of  a  polyvalent  serum  in  doses  of  2S  c  c 
spread  over  a  period  of  ^^  hours,  giving  some  three  or  four 
doses  in  all.     The  same  author  advises  a  vaccine  rather 
than  serum  m  the  case  of  old  people,  and  in  these  infections 
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in  pregnant  women,  since  serum  is  at  times  followed  by 
severe  constitutional  symptoms.  In  sub-acute  cases,  and 
in  chronic  bacilluria  following  an  acute  attack,  vaccine 
treatment  is  indicated,  and  as  in  other  diseases  the  best 
results  are  only  to  be  obtained  by  the  use  of  a  vaccine  pre- 
pared from  the  patient's  own  micro-organism.  Dudgeon 
is  in  favc-jr  of  doses  of  from  30,000,000  to  100,000.000  bacilli 
every  five  days. 

Surgical  treatment  in  colon  bacilluria  is  contra-indicated, 
since  the  disease  is  frequently  bilateral,  but  the  possibility 
of  a  calculus  being  present  must  not  be  lost  sight  of,  and  then, 
of  course,  nephrolithotomy  should  be  performed.  Infections 
of  the  urinary  tract  due  to  other  organisms  are  amenable 
to  treatment  by  antiseptics  such  as  urotropine,  helmitol, 
B-naphthol,  sodium  salicylate,  salol,  and  boric  acid,  but  in 
all  cases  care  must  be  taken  to  eUminate  the  presence  of  a 
calculus  or  similar  lesion,  and  for  this  purpose  skiagraphy 
may  be  needed. 
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CHAFTER  XII 
THE  FEMALE  GENITALIA 

We  have  in  this  chapter  to  deal  with  certain  conditions 
which,  though  strictly  pertaining  to  the  gxTisec* .jogist , 
may  at  times  imitate  more  or  less  closely  various  medical 
or  surgical  diseases. 

Dysmenorrhoea 

All  women  suffer  from  a  certain  amount  of  discomfort 
during  the  menstrual  periods,  and  the  severity  of  this  dis- 
comfort varies  inversely  with  the  psychical  stability  of 
the  individual ;  when  menstruation  is  associated  with  pain 
which  is  so  severe  as  to  incapacitate  the  woman  from 
carr>^ng  on  her  ordinary  work,  or  amusements,  the  condi- 
tion is  known  as  dysmenorrhcea. 

There  are  three  distinct  varieties  of  Dysmenorrhcea, 
namely  Spasmodic,  Membranous  and  Acquired  Dysmenorr- 
hcea, and  it  is  usually  easy  to  decide  to  which  category  any 
particular  case  belongs. 

(i)  Spasmodic  Dysmenorrhoea,  or  Uterine  Colic- 
Here  the  pain  is  simply  due  to  irregular  and  p«nverful 
uterine  contractions.  The  primary  condition  may  be 
uterine  aton>-.  so  that  there  are  no  iHicient  contractions 
till  the  uterine  ca\  ity  has  become  filled  with  clot  ;  or  the 
irregular  contractions  may  be  due  to  congenital  flexions,  or 
to  stenosis  or  spasm  of  the  os  internum. 

Diagnosis.— The  pain  is  felt  on  the  first  daj-  of  the  period 
and  is  paroxj'smal;  it  usuaUy  ceases  when  the  menstrual 
flow  is  established,  though  the  discharge  may  be  scanty; 
it    !s   accompanied  by  sickness    and   collapse.     On  pelvic 
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examination,  the  uterus  is  freely  mobile  ;  it  may  be  unduly 
flexed  but  nothing  else  abnormal  will  be  found. 

(2)  Membranous  Djrtmenorrhcea. — According  to  Blair 
Bell  ("  Principles  of  Gyniecology,"  Dmgman.  1910).  there 
are  two  factors  concerned  in  this  condition,  firstly  an 
abnormally  dense  endometrium  and.  secondly,  a  rapid 
extravasation  of  blood  beneath  this  thickened  membrane, 
which  is  consequently  stripped  off  the  uterine  wall  as  a 
whole,  or  in  large  flakes.  In  some  cases  definite  casts  of 
the  uterine  cavity  may  be  passed,  but  the  presence  of  Hakes 
of  membrane  in  the  discharge  is  suflicient  evidence  on  which 
to  base  a  diagnosis,  provided  always  that  the  passage  of 
membrane  is  a  constant  phenomenon  of  menstruation,  and 
that  this  membrane  has  not  the  microscopical  characteristics 
of  membranes  associated  with  abortion  or  niptured  ectopic 
pregnancy.  This  type  of  dysmenorrhoea  niiy  appear  f<ir 
the  first  time  after  marriage  it  is  usually  associated  with 
sterility,  and  freqticntly  with  rnenorrhagia. 

Diagnosis. — The  pain  may  be  very  violent  and  colicky  ; 
it  is  strictly  menstrual,  beginning  abruptly  with  the  onset 
of  menstruation  and  ending  with  the  passage  of  the  membrane 
or  shreds  of  membrane,  a  microscopical  examination  of 
which  must  be  made  in  order  to  confirm  the  diagnosis. 

(3)  Acquired  Dysmenorrhoea  may  be  due  to  a  variety 
of  pathological  conditions  in  the  pelvis,  such  as  displace- 
ments of  the  utenis.  or  growths  or  inflammations  affecting 
it  or  its  surroundings. 

The  Diagnosis  depends  on  the  recognition  of  some  such 
abnormalitj'.  There  is  often  both  pre-  and  post-  menstrual 
pain  in  addition  to  that  felt  during  the  period ;  the  pain 
is  not  definitely  colicky,  bit  is  rather  of  a  continuous,  con- 
gestive character. 


I 


Differential  Diag^nosis  of  Dysmenorrhoea  from  other 
Conditions 

As  has  been  already  stated,  the  pain  of  dj-smenorrhoja 
may  be  so  severe  as  to  cause  collapse  and  vomiting,  and 
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there  may  be  some  degree  of  pyrexia  and  acceleration  of 
the  pulse  rate,  so  that  it  is  evident  that  various  peritoneal 
lesions  may  be  simulated.  In  some  women  attacks  of  gas- 
tralgia  {vide  Chapter  VI.),  may  be  assock.-\ted  with  the 
menstrual  periods,  and,  if  severe,  a  gastric  peiforation  may 
be  suspected.  Consti{}ation  is  the  rule  before  and  during 
menstruation,  so  that  when  the  pain  is  definitely  colicky, 
and  is  associated  with  vomiting,  intestinal  obstruction 
may  be  imitated.  Finally,  in  not  a  few  cases  where  the 
pain  is  of  a  congestive  type  and  pyrexia  is  present,  an 
erroneous  diagnosis  of  appendicitis  or  of  pelvic  peritonitis 
is  made. 

Naturally,  the  most  important  points  in  favour  of  a 
diagnosis  of  dysmenorrhoea  would  be  a  past   history  of 
excessive  menstrual  pain,  the  coincidence  of  the  onset  of 
symptoms  with  the  date  of  an  expected  period,  and  the 
presence  of  a  sanguineous  vaginal  discharge.    But  these 
points  would  not  be  of  much  assistance  where  the  onset  of 
one  of  the  more  grave  abdominal  lesions  happened  to  coin- 
cide with  a  menstrual   period ;    moreover,  as  has   been 
p'  "viously  pointed  out,  such  a  lesion,  when  occurring  near 
the  date  of  menstruation,  may  either  postpone  or  accelerate 
the  appearance  of  the  menstrual  flow.     Hence  it  is  that, 
before  diagnosing  uncomplicated  dysmenorrhoea,  we  have 
to  rely  also  on  the  absence  of  any  such  physical  signs  as 
definitely  localised  tenderness  or  rigidity,  defective  respira- 
tory movement,  abnormal  percussion  dulness,  diminution 
of  the  liver  dulness,  or  visible  peristalsis.     Even  so,  the 
diagnosis  between  pelvic  appendicitis  occurring  near  the 
time  of  menstruation  and  dysmenorrhoea  is  often  impossible. 


Treatment  during  the  attack  of  Dysmenorrhoaa. 

Aspirin  gr.  x  with  Phenacetin  gr.  x  every  four  hours 
will  often  give  considerable  relief,  especially  if  combined  with 
a  warm  hip-bath  and  hot  drinks.  Dr.  Eardley  Holland 
tells    us  that  he  has  found   Phenazone   (Antipyrine)   the 
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most  successful  drug ;  this  should  be  given  in  lo  grain 
doses  every  two  hours  for  six  liours  before  the  onset  of  th« 
period  (most  women  can  anticipate  it  by  this  length  of  time) : 
subsequently  lo  grains  should  be  taken  every  four  hours. 
Some  writers  recommend  amyl  nitrite  or  nitroglycerins. 
f^i  .i;m  and  alcohol  should  be  strictly  forbidden. 

'>u   Treatment    between   the  Attacks   depends   on 

t!     tv    '    1   .  (        spasmodic  dysmenorrhcea  should  tirst  be 

tr«    led    '.,\    1  .         such  as   strj'chnine   and  arsenic,  and 

.  1  'e.i  !<«»       ^^  '»(       hygiene  ;  the  djiimenorrhrea  of  chlorotic 

(,  a.-:  '     ..1  :i  II        )ften  be  cured  by  a  course  of  iron  and 

..  ji.     •>),  uil';    .f  aperients  are  freely  taken  before  each 

M  ;.  "      I.  .  ..».  measures  fail,  dilatation  of  the  cervix  may 

■If.'  i      I)\.sm< 'iorrhoca  of  this  type  usually  ceases  after 

n  .,  n.t^.    I  })    tally  if  the  woman  becomes  pregnant. 

■■.:■  trc.itcn  nt  of  membranous  dysmenorrhcea  is  usually 
ui.  '.  Mctx-y  ,  curetting  is  sometimes  successful,  especially 
if  followed  by  the  application  of  icxiized  phenol.  The 
treatment  of  acquired  dysmenorrhcea  is  eminently  satis- 
factory if  the  underlying  pathological  ccmdition,  e.g.  a 
submucous  iibromyoma,  a  uterine  displacement,  or  an  inflamed 
tube,  can  be  satisfactorily  dealt  with :  dysmenorrhcea  due 
to  old  pelvic  inflammation  is  less  amenable  :  here  we  have 
to  rely  on  such  measures  as  frequent  hot  douches,  vaginal 
applications  of  ichthyol,  and  the  habitual  use  of  saline 
aperients. 

Ectopic  Pregnancy 

Etiology  and  Pa  hology. — In  normal  circumstances 
the  ovum,  wherever  it  ay  be  fertilised,  becomes  implanted 
within  the  uterine  ^vitj-,  and  there  undergoes  its  subse- 
quent development ;  if  implantation  takes  place  elsewhere, 
the  condition  is  called  Ectopic  Pregnancy.  Ectopic  Preg- 
nancy may  be  Ovarian  or  Tubal,  and  Tubal  Pregnancies 
may  be  further  classified  according  as  to  whether  the  ovum 
is  implanted  in  the  ampulla  (the  must  cuininuu  site),  in  the 
isthmus,  or  in  the  intramural  portion  of  the  tube.     Comual 
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Pregnancy,  where  implantation  takes  place  in  a  rudimentary 
horn  of  the  uterus,  is  analogous  to  Tubal  Pregnancy, 
except  that  termination  of  this  form  is  always  by  rupture 
and  never  by  abortion.  The  victim  of  an  ectopic  preg- 
nancy may  be  a  recently  married  woman,  ur  she  may  be 
already  the  mother  of  a  large  family  ;  occasionally  she  may 
be  unmarried,  a  point  worth  bearing  in  mind.  The  con- 
dition may  arise  at  any  age  during  the  child-bearing  epoch, 
most  frequently  between  the  ages  of  25  to  35,  and  often 
after  a  prolonged  period  of  sterility.  There  is  no  satisfactory 
explanation  for  the  adoption  by  the  fertilised  ovum  ol  an 
abnormal  site  of  implantation  ;  past  attacks  of  salpingitis 
have  been  held  responsible,  but  Bland  Sutton  maintains 
that  the  healthy  Fallopian  tube  is  more  likely  to  become 
gravid  than  one  which  has  been  inflamed. 

Course  of  Ectopic  Pregnancy.— During  the  lirst 
month  or  six  weeks  the  gravid  tube  becomes  swollen  to 
accommodate  the  growing  ovum  ;  at  the  same  tiim-  its 
walls  become  thin  at  the  site  of  the  implantation,  whilst 
the  abdominal  ostium  may  or  may  not  b«(oine  occluded. 
Sooner  or  later,  in  the  majority  of  c.is»s  In-fi^re  the  third 
month,  the  contents  of  the  tube  escape,  either  through  the 
abdominal  ostium  ("  Tubal  Abortion  "),  (jr  through  a  rent 
in  the  tube  "  Tubal  Rupture  "),  the  lornier  phenomenon 
being  favouied  by  a  patent  abdominal  ostium  and  by  an 
ampullary  site  of  implantation.  Before  either  of  these 
accidents  o(  <  urs  tlie  ovum  may  die  and  become  separat  'il 
by  ha;morrhage  from  its  attacimient  to  the  tube,  tints 
forming  what  is  known  as  a  "  Tubal  Mole  "  ;  this  n-sembles 
a  lirm  blood-dot,  i  cm.  to  8  cm.  in  dianuttr,  but  on  section 
a  small  smooth-walled  cavity  containing  tin-  n-mains  of  the 
embryo  may  be  foimd  in  its  interior,  and  microscopical 
e.\aminati(jn  of  the  clot  will  always  reveal  the  presence  ol 
chorionic  villi.  At  the  time  of  injplantatiou  of  tiif  ovum 
in  the  tube  there  is  no  local  decidual  reaction,  but  a  dei  idua 
is  formed  within  the  uterine  cavity  ;  tliis  iiirnihrane  becomes 
separated  from  the  endometrium  by  Iia'nionh,if;e  at  the  time 
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of  either  tubal  abortion  or  tubal  rupture,  both  of  which 
conditions  are  consequently  associated  with  an  external 
discharge  of  blood  per  vaginam.    Both  conditions  are  also 
associated    with    internal    haemorrhage    from    the    tube  ; 
if  the  abortion  be  incomplete,  or  if  the  rupture  be  extra- 
peritoneal (i.e.  between  the  layers  of  the  broad  ligament), 
this  haemorrhage  may  be  slow  or  trivial ;   but  more  com- 
monly abortion  is  "  complete,"  or  rupture  intra-peritoneal. 
in  which  case  the  mother  may  bleed  to  death  in  a  few  hours. 
As  has  been  said,  the  pregnancy  is  usuaUy  brought  to  an 
end  before  the  third  month ;   rupture  usually  takes  place 
between  the  sixth  and  tenth  weeks ;  it  may  be  as  early  as 
the  fifteenth  day,  or  as  late  as  the  sixth  month.     In  some 
cases  tubal  rupture  has  apparently  been  precipitated  bj-  a 
fall,  a  sudden  strain,  or  even  by  coitus. 

Diagnosis.— Too  much  importance  must  not  be  attached 
to  the  absence  of  signs  of  pregnancy,  though  their  presence 
is  often  helpful.    The  breast  signs  in  particular  are  \-ery 
variable  in  ectopic  gestation.    The  diagnosis  is  very  occa- 
sionaUy  made  before    rupture    or  abortion;    pelvic  pain, 
often  unUateral,  coming  on  shortly  after  a  "  missed  "  period, 
and  the  discovery  of  an  enlarged  Fallopian  tube,  with  nti 
evidence  of  an  infective  explanation  for  it,  would  justify 
such    a    diagnosis.     The   symptoms    of    tubal    rupture    or 
abortion  are  identical— a  sudden  attack  of  pelvic  pain  often 
described  as  a  feeling  of  "  something  giving  way,"  accom- 
panied  by   the  signs  of  haemorrhage,  viz.,  a  sub-normal 
temperature,  increasing  pallor,  dyspnoea  passing  on  to  air 
hunger,   restlessness,   and  a   progressive  acceleration,   and 
diminution  in  volume,  of  the  pulse  ;  vomiting  and  sweating 
are  also  common  at  the  onset.     On  examination,  the  breasts 
may  or  may  not  be  suggestive  of  pregnancv  ;   the  abdomen 
is  usually  "  full."  and  it  may  even  be  tenselv  distended  by 
bI.K)d.     Respirator)-   movements   are   restricted    below   the 
uinbiluus,  and  tiiere  ina\   be  percussion  dulness  above  the 
pubes  and  in  the  Hanks.     Tenderness  and  rigidit\-  are  f..und 
early  over  the  hypogastrium.  and   ma\-  extend"  later  over 
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the  whole  abdumen ;  they  may  be  most  primounced  on  tht- 
side  of  the  lesion,  which  the  patient  may  also  be  able  to 
indicate  by  a  historj'  of  unilateral  pains  prior  to  the  rupture. 
Vaginal  examination  will  reveal  a  firm  swelling  in  Douglas's 
pouch,  and  uterine  haemorrhage  if  this  has  nut  been  noticed 
previously.  If  added  to  these  signs  and  symptoms  we  have 
a  past  history  of  one  or  more  missed  periods  and.  possibly, 
of  recent  pelvic  pain,  the  diagnosis  is  certain.  If  the 
haemorrhage  be  less  severe,  as  in  incomplete  tubal  abdrtiim 
or  in  extra-peritoneal  ruptiire.  the  symptoms  are  corre- 
spondingly less  acute  after  the  onset,  and  the  diagnosis  Ls  m<ire 
difficult ;  it  may  not  be  possible  till,  perhaps,  subsequent 
infection  of  the  effused  blood  necessitates  operation.  Blood 
effused  into  the  broad  ligament  may  often  be  recognised 
per  rectum  as  a  firm  swelling  in  front  of  the  fmger  wlucli 
pushes  the  uterus  over  to  the  opposite  side. 

Differential  Diagnosis.— When  the  signs  of  internal 
haemorrhage  are  manifest,  there  is  seldom  an\-  difficulty  ; 
bui  '.vhen  the  haemorrhage  is  trivial  or  slow,  otiier  acute 
abdominal  conditions  may  be  imitated.  Mistakes  are  most 
likely  to  be  made  in  the  differential  diagnosis  from  '^a$trk 
perforation,  the  onset  of  which  is  characterised  by  very  similar 
symptoms  ;  the  results  of  a  vaginal  examination,  and  of 
repeated  investigations  of  the  liver  dulness,  will  settl. 
the  question  in  most  cases.  Pyrexia  is  ct)mmon,  and  there 
is  usually  no  hemorrhage  per  vaginam,  associated  with 
strangulated  ovarian  cysts,  ruptured  pyosalpinx  or  pelvic 
appendicitis. 

Treatment. — As  soon  as  tiie  condition  lias  bet-n  n-cog- 
nised,  operation  should  be  advised,  and  if  internal  luemorriiagf 
is  evidently  severe,  morphia  should  be  administered  at  ont.-. 
Shock  may  also  be  combated  by  iiot  water  bottles,  by 
bandaging  tlu-  extremities,  and  elevating  tht-  foot  ot  the 
bed ;  but  saline  infusion  should  be  ixistjxmed  till  the 
bleeding  tube  has  been  secured,  after  wiiich  it  ma\-  be 
administered  tiirouglu.ut  the  re>t  of  tii»'  operation. 

If   possible   the  operation   should   be  performed  at  the 


am 


^s^issmmrmsfft^^mmm 


443 


ACUTE  ABDOMINAL  DISEASES 


patient's  home.    After  anasthetisation  the  patient  should 
be  put  in  the  Trendelenburg  position,  the  abdomen  opened 
through  a  low  paramedian  rectus  incision,  and  the  bleeding 
tube  found  and  clamped  as  rapidly  as  possible ;    the  re- 
mammg  steps  of   the  operation,  namely,  removal  of  the 
tube  and  ef»used  blood,  and  suture  of  the  two  layers  of  the 
broad  ligament,  may  be  proceeded  with  at  once :    but  if 
the  condition  of  the  patient  is  desperate,  it  may  be  wise  t(. 
cover  the  wound  with  abdominal   pads  soaked  with   hot 
sahne    and    to    infuse  with    saline   and  adrenalin   before 
attemptmg  anything  further.     Should  the  rent  in  the  tube 
mv<.lve  the  uterus,  it  must  be  closed  by  suture,  and  in 
exceptDnal  cases  even  hysterectomy  has  been  performed 
for  this  condition.     The  after  treatment  is  directed  against 
shock  ;    the  f.n.t  of  the  bed  is  elevated  and  the  patient  is 
surrounded  with  hot  water  bottles  ;   saline  may  be  admin- 
istered per  rectum  or  intravenously,  and   i  i-K\   pituitary 
extract  (20  per  cent.)  may  be  given  hourly  to  three  doses. 

Complications  of  Ovarian  Cysts 

The  diagnosis  of  any  ..f  these  comn!i,ations  is  simplilied 
If  the  woman  is  known  to  btr  the  subject  of  an  ovarian  c\st, 
or  even  if  there  is  a  previous  history  of  an  abdominal  tumour 
tlie  nature  ..f  which  has  not  been  diagnosed.  When  the 
symptoms  due  to  n.mplications  .re  the  first  indications 
that  anytliing  is  amiss,  greater  dilficulty  may  arise  ;  in  this 
cniurtion  we  would  |)oint  out  that  the"  onlv  constaut 
svinpt<.in  of  an  unconiplicited  (.varian  cyst  is  a  progressix.- 
aMoininal  enlargement  ;  in  a  majority  <<f  cases  mensfru.>- 
fion  is  unatfected. 

Torsion  of  the  Pedicle. -A  sli^ht  twist  to  the  e.vteut 
oi  h.ill  a  turn  is  luund  in  the  jn-dic  les  nl  most  cysts,  and 
produ.vs  no  symptoms  :  if  th.-  .ixial  rotati.m  rontinuo. 
liowev.r.  the  vit.ility  -.t  the  ,  ^^t  j.  impaired  in  projx.rti.m 
t<»  til.'  lapiditv  of  Mich  r..tati(.n.  When  rotation  is  rapi.l 
and  the  twi>t  tight.  b.-lh  arteries  .itul  veins  an-  ohhterat.d, 
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and  gangrene  of  the  cyst  ensues ;  a  less  acute  torsion  will 
compress  the  veins  only,  when  the  effect  is  hemorrhage 
into  the  cyst.  In  either  case,  the  cyst  swells  and  becomes 
infected,  immediately,  if  the  torsion  be  actite,  eventually, 
if  it  be  chronic.  If  this  infected  cyst  be  not  ablated,  there 
ensues  a  peritonitis  which  is  at  first  local,  and  later,  pro- 
bably, general.  Torsion  may  be  the  result  of  a  fall,  or  of  a 
sudden  strain  ;  but  it  may  take  place  during  sleep.  Der- 
moids seem  to  be  more  liable  to  torsion  than  any  other 
variety  of  ovarian  cyst. 

STmptoms. — Acute  torsion  causes  a  sudden  attack  of 
abdominal  pain  with  vomiting,  sweating  and  collapse  ; 
later  on  there  may  be  recovery  from  the  collapse,  and  signs 
of  peritonitis,  at  first  local,  subsequently  diffuse,  ensue. 
Sub-acute  torsion  causes  less  urgent  symptoms  and  there 
is  usually  no  initial  vomiting  and  collapse,  the  symptoms 
being  rather  those  of  peritonitis,  local  or  diffuse.  In  either 
case  examination  of  the  abdomen  or  pelvis  reveals  a  definite 
cystic  tumour,  which  is  extremely  tender,  and  should  this 
tumour  have  been  palpated  before  the  onset  of  torsion,  it 
will  now  be  found  to  have  increased  in  size.  If  this  tumour 
is  known  to  have  been  present  before,  diagnosis  is  easy, 
though  it  is  impossible  to  distinguish  between  a  sub-acute 
torsion  and  simple  inllammation  of  an  ovarian  cyst.  When 
the  patient  is  seen  for  the  first  time,  the  condition  may  be 
mistaken  for  other  abdominal  lesions  ;  if  the  cyst  is  in  the 
right  iliac  fossa  it  may  simulate  an  appendi.x  abscess  very 
» losely,  though  an  appendix  abscess  is  seldom  so  sharply 
defined  as  is  an  ovarian  cyst.  NVTien  the  cyst  is  pelvic, 
its  freedom  from  the  uterus  would  distinguish  it  from  other 
conditions  which  give  rise  to  pelvic  peritonitis. 

We  have  met  with  one  instance  of  torsion  of  previously 
normal  uterine  adnexa  ;  the  patient  was  a  child  aged  cloven, 
admitted  to  hospital  six  days  after  a  sudden  onset  of  violent 
and  colicky  pain  in  the  lower  abdomen  :  then'  was  a  history 
(if  somewhat  similar  symptoms  three  or  fuur  nxintlis  befon-. 
The  child  looked  extremely  ill,  there  was  txtrime  ttnderness 
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^t  f  f  L'^T  .**"'  '^yP^g^^rium.  and  a  tender  mass 
was  felt  m  Douglas  s  pouch,  slightly  to  the  left  of  the  middle 

T\  2^^""^  ''''^''^^^  blood-stained  fluid  in  the  pelvis  ; 
the  left  Fallopmn  tube  and  broad  ligament  had  undergone 
several  tight  twists  in  the  clock-wise  direction  close  to  their 
utenne  attachment ;  the  ovary  was  four  inches  long,  an 
inch  thick,  and  an  inch  and  a  half  wide,  but  microscopical 


^"'"  "■~;I^f°''J'  ^^  ligament  and  Fallopian  tube  in  a 
child  aged  II.     (Cass  dy  and  Norbur\-  Lancft^J,\ 
StranguUted  Fallopian  tube      ''°''""^'  ^''*"*-  '9"  ) 

iftPrin '"!^*.*^/^*!r'""y-     3-  Site  of  Torsion. 
Utenne  end  of  Fallopian  tube  (normal). 

S^r""  .i^,';^'*  "?!.'"^"^  '"«'*-'«»  -"th  Wood  clot. 


I. 

2. 

5- 


'>.  Stranxulated  ovary. 

examination  showed  only  extreme  vascular  engorgement 
A  lull  account  of  this  case  may  be  found  in  The  Lancet 
(January,  191 1,  Cassidy  and  Xorbury). 

Treatment.— The  cyst  should  be  excised  at  once  ;  even 
when  the  symptoms  are  sub-acute,  delay  in  operation  i< 
dangerous.  The  abdomen  is  opened  through  a  sub-umbilical 
paramedian  incision,  and  the  cyst  delix-ered  through  the 
uound.  any  adhesions  being  carefuiiv  separated  by  the 
hngers  if  possible  ;    if  necessary  adherent  omentum  may  be 
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tied  off  and  divided  in  sections  close  to  the  cyst.  The 
pedicle  is  clamped,  transfixed  by  a  ligature,  tied  in  two 
halves  and  divided ;  the  stump  should  be  sutured  to  the 
back  of  the  broad  ligament  beneath  the  Fallopian  tube,  in 
order  to  prevent  subsequent  adhesions  to  its  raw  surface. 
Drainage  is  usually  unnecessary  and  the  abdomen  m;iy  be 
closed  at  once. 

Suppuration 

An  ovarian  cyst  may  become  infected  as  a  result  of 
torsion  or  by  reason  of  adhesions  to  another  inflamed  viscus, 
e.g.  the  appendix  or  Fallopian  tube  ;  or  infection  may  occur 
during  pregnancy  or  the  puerperium.  The  diagnosis  is  based 
on  increasing  pain  and  tenderness  over  the  tumour,  with 
pyrexia ;  eventually  peritonitis,  local  or  diffuse,  may  follow. 
The  signs  and  symptoms  closely  resemble  those  of  sub-acute 
torsion,  and  the  treatment  is  identical. 


Rupture 

Rupture  of  an  ovarian  cyst  may  be  spontaneous  or 
traumatic  ;  if  the  rent  be  small  and  associated  only  with  a 
gradual  leakage,  no  acute  symptoms  are  produced,  but  a 
sudden  discharge  of  the  contents  of  the  cyst  into  the 
peritoneal  cavity  may  give  rise  to  pain,  and,  if  haemorrhage 
also  occuri,,  to  shock.  If  the  contents  of  the  cyst  are  infected, 
peritonitis  will  ensue.  The  condition  is  recognised  by  the 
disappearance  of  the  previously  ascertained  cystic  tumour, 
with   the    simultaneous    appearance    of    signs   of    ascites. 

Treatment. — If  acute  symptoms  are  produced,  ovariotomy 
should  be  performed,  and  the  cystic  contents  absorbed  by 
gauze  pads. 

Salpingitis 

IntVrtion  may  roach  the  Fallopian  tubes  either  from 
below,  via  the   uterus,  or  from  above,   vUi  the  peritoneal 
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cavity  ;  examples  of  the  latter  condition  are  seen  frequentlv 
m  diffuse  peritonitis,  of  either  septic  or  tuberculous  nature 
and  occasionaUy  in  localised  appendicular  peritonitis,  where 
the  infection  may  spread  from  appendix  to  tube  bv  direct 
contmuity.    Infection  from  below  is  the  more  common  and 
the  more  important  variety,  and  with  it  we  are  now  chiefly 
concerned.    Yet  a  third  route  of  infection  is  possible  namelv 
that  by  the  blood;    probably  this  path  is'^p^n^^fetr' 
most  cases  of      primary "  tuberculous  salpingitis.     As  to 
infections  vxA  the  uterus,  we  may  recognise  two  chief  varieties 
viz.  bonorrhoeal,  and  Puerperal  Salpingitis. 

Etiology    and    Pathology.-Go«orrA««/    Salpingitis.- 
The  hrst  p^irt  of  the  genital  tract  to  be  affected  is  usualh- 
the  cervix  uteri  gonorrhoeal  vaginitis  being  alm.«t  confined 
to  children ;    thence  infection  may  spread  to  the  uterus 
pHKiucing  an  endometritis,  or  even  a  metritis,  for  the  gono^ 
c.>cci   may  actually  invade  the  muscular  wall,   especialh- 
when  infection  occurs  during  the  puerperium.     The  uterim- 
infection  may  exist  for  weeks  or  months  before  the  tubes 
are  ln^•,.Ived      The  eariiest  change  produced  in  the  latter 
is  a  catarrhal  inflammation  of  the  mucous  membrane,  tho 
folds  (.f  which  become  swollen  and  adherent  to  each  other  • 
..bviously  therefore  the  uterine  ostium,  which  in  health  wili 
admit  only  a  tine  bristle,  must  be  occluded  at  an  eariy  stage 
Next,  a  gradual  infiltration  of  the  wall  of  the  tube  takes 
r^ace.  and  the  tube  itself  becomes  tortuous  and  irregularix 

Ir'tt^r  ;.^";S  ''  '  .'Characteristic  nodular  feel.    SooneV 
«)r  later   the  abdominal  ostium  becomes  sealed,   in   most 
cases,  but  before  this  process  is  completed  there  is  usually- 
rrwre  or  less  infection  of  the  pelvic  peritoneum;    in  fact 
ttte  signs  and  sympt.)ms  of  salpingitis  are  really  for  th, 
m^t  part  those  of  pehic  peritonitis,  though  in  rare  instance. 
diRuse  gonococcal  peritonitis  may  ensue  (vide  Chapter  IV  ) 
The  patlu)logical  chan^'es  may  be  arrested  at  this  stajje  ■ 
sometimes  this  arrest  is  permanent,   but  more  commonh" 
the  gonococci.  after  lying  dormant  fur  a  while,  regain  thei^r 
ascendency  over  the  tissues,  and  their  activitj-  is  evidenced 
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by  another  attack  of  pelvic  peritonitis.  There  may  be  a 
series  of  theie  exacerbations  of  the  symptoms,  and  with  each 
the  damage  becomes  a  little  more  extensive — more  dense 
pelvic  adhesions  around  tubes,  ovaries  and  uterus,  greater 
destruction  of  the  tubal  epithelium,  more  marked  infiltra- 
tion of  the  tubal  wall.  When  once  the  alxlominal  ostium 
has  been  sealed  up,  the  tube  tends  to  become  distended  into 
a  cyst  by  exudatbn  into  its  own  lumen  ;  if  this  exudate  be 
punilent,  the  cyst  is  called  a  pyos<Upinx,  if  serous,  a  hydro' 
salpinx.  These  cysts,  whether  hydro-  or  pyo-salpinges,  are 
nearly  always  bilateral  ;  they  are  retort-shaped,  the  neck 
of  the  retort  being  represented  by  the  isthmus  of  tlie  tube 
and  the  body  by  its  ampulla,  and  they  are  often  prolapsed 
into  Douglas's  pouch  and  adherent  to  adjacent  structures. 

The  gonococci  usually  become  extinct  after  a  while, 
but  secondary  infection  of  the  tube,  e.f^.  by  B.  Coll,  can,  and 
often  does,  occur. 

Puerperal  Salpingitis  differs  from  the  Gonococcal  variety 
only  in  being  a  more  acute  condition  ;  the  spread  of  infection 
from  uterus  to  tubes  is  much  more  rapid,  and  infection  of 
the  pelvic  peritoneum  is  inevitable  and  immediate  once  the 
tubes  are  involved.  If  the  infectitm  is  localised  to  thf 
pelvis,  a  pelvic  abscess  is  formed,  but  unfortunately  in  not 
a  few  cases  diffuse  puerperal  peritonitis  ensues ;  both 
these  conditions  are  treated  in  Chapter  IV. 

Tuberculous  Salpingitis  closely  resembles  gonococcal 
salpingitis  both  pathologically  and  symptomologically  ;  it 
is  the  commonest  variety  of  tubal  disease  in  virgins,  and  it 
often  results  in  pyo-salpinges. 

Diaffnosia  of  Salpingitis. — The  characteristic  histor\- 
of  Gonococcal  salpingitis  is  one  of  continuous  pelvic  pain 
associated  with  dysmenorrhoea,  dyspareunia,  and,  perhaps, 
dysuria;  in  addition  there  is  general  deterioration  of  health, 
which  maj-  amount  to  chronic  invalidism  or  even  cachexia. 
Throughout  the  course  of  this  illness  there  may  be  a  series 
of  attacks  of  pelvic  peritonitis,  each  characterised  by  an 
exacerbation  of  the  previously  existing  symptoms.    There 
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On  examination  per  vaginam.  the  uterus  is  Hxed  and  the 
thickened  or  f.rtuous  and  distended  tubes  may  ^  feh    n 
eachs.de  oi  ,t.  or  perhaps  prolapsed  and  adherem  behS^d  t 
nunng  an  acute  attack  there  may  be  rigidity  and  fende  I 
ne^  over  the  lower  part  of  the  abdomen,  and  a  variable 
degree  of  pyrexia.     The  differential  diagn.«is  from  relaibt 
or  sub-acute  appendintis  may  be  difficult.  espeSa      S 
the  appendix   .KcupitH,  a   pelvic  position  •    the  mmt   il 
portant  point  is  that  salpingitis  is  almost  in^arLbly  bSI  e "l' 
-that  purely  „ght-sided  symptoms  and  signs  are  strongly 
in  favour  of  appendicitis.  ""ugiy 

Tliere  is  seldom  any  difficulty  in  recognising  Puerperal 
-.  prngifs  and  peritonitis  (vide  Chapter  IV.).     TuberaE 
-lpmg,t«  .s  also  a  bilateral  affection  ;    the  diag^.^^  ests 
on  the  absence  of  any  evidence  of  a  puerperal  ..r^on^^cl 
.n  ection.  with  perhaps  a  strong  family  history'^Hub^f 
culosis.  or  with  signs  of  tuberculosis  elsewhere 
.    /.'*•*««»*— While    any  acute  symptoms  are  present 
rest  m  bed  .s  imperative.     Many  cases  of  gonococ^IHa  ' 
p.ng,t.s  recover  without  surgical  interference';   ^fif    here 
1.  definite  evidence  of   the  presence  of   pus.  either  wthTn 
or  without  the  tubes,  or  if  the  condition  has  become  c^oni" 
and  after  prolonged  e.xpectant  treatment  there  is  no  Z 
i  d;fi"'t«  '"Provement.  operation  should  be  advised    aS 

If  ;trif '"""  ^'''^^^''  '""^  "^^-^  -^ '-"-  1^4  left 

From  the  operative  p<,int  of  view  salpingitis  resembles 
appendicitis,  except  that  for  all  stages  and  varieti^  oT  the 
disease  the  m.,rt;Uity  is  much  lower.     A  similar  ck.^fi 
t.on  of  the  disease  and  its  sequels  may  tLef":t^LXtd 
..a   gtude   to   surgical   interference,    though   the   cS 
differentiation  may  U-  very  difficult,  and  it  if  generallytld 
hat  early  open.t.on  ,n  ..cute  salpingitis  is  not  called ^o     n 
he  .anu-  way  as  ,t  ,s  in  acute  appendicitis.     Pelvic  peri" 
tunitis  due  to  tubal  disease  calls  for  indsion  and  d  ain^ge 
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if  there  »  a  local  abscess,  and  the  subsoquent  removal  of 
the  tubes  if  the  symptoms  persist.  It  does  nometimes  happen 
that  such  an  alMce^  in  a  female  piitient  is  drained  without 
the  diagnosis  between  appendicitis  and  s^ilpingitis  being 
clear;  exploration  when  the  abscess  has  healed  is  usually 
desirable  in  such  cases,  and  the  primary  seat  of  disease 
should  be  removed.  Pelvic  peritonitis  t)f  tubiil  origm, 
writhout  a  localised  abscess,  requires  operative  treatment 
if  the  symptoms  are  severe  and  do  not  subside  within  a  short 
time  after  the  commencement  of  medical  treitment  by  rest 
in  bed.  warm  vaginal  douches,  and  hot  fomentations  to 
the  abdomen.  Diffuse  peritonitis  due  to  salpingitis  demands 
immediate  operation  with  remo\-al  of  the  primary  f(M:i 
of  the  disease.  These  operations  should  be  performed  by 
the  abdominal  route,  and  great  care  must  be  taken  to  leave 
as  little  raw  surface  as  possible.  Drainage  is  less  necessary 
than  in  the  case  of  appendicular  infections,  and  the  vagina 
may  sometimes  be  utilised  for  this  purpose. 

After  an  acute  attack  of  salpingitis  the  desirability  of 
removal  of  the  tubes  during  a  quiescent  interval  must  b«^ 
decided  according  to  the  severity  of  the  inflammation  and 
the  probability  of  recurrence. 
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CHAPTER  XIII 

VASCULAR  ABDOMINAL  DISEASES 

These  diseases,  which  are  by  no  means  common,  may  be 
classified  anatomically  as  lesions  of  arteries,  veins,  or 
capillaries.  The  two  former  are  liable  to  embolism  and 
thrombosis,  while  the  last  in  a  pathological  state  may  give 
rise   to   the  intra-mural  effusions   met  with  in   Henoch's 

Purpura. 

It  must  be  remembered  that  the  veins  of  the  alimentary 
canal  belong  almost  entirely  to  the  portal  circulation; 
therefore  we  shall  consider  mesenteric  venous  thrombosis 
under  the  heading  of  pylephlebitis. 

Embolism  and  Thrombosis  of  the  Mesenteric  Arteries 

This  condition  is  rare,  but  it  is  nevertheless  important, 
and  only  by  a  careful  study  of  its  clinical  phenomena  can  we 
hope  for  accurate  diagnosis  and  successful  treatment  ,  at 
the  present  time  recovery  is  exceedingly  rare,  for  the  reason 
that  early  operation  is  not  sufficiently  often  undertaken. 
A  study  of  some  120  cases  was  published  by  Jackson, 
Porter  and  Quintz  in  1907,  and  we  are  greatly  indebted  to 
the  writers  of  this  paper. 

Etiology  and  Pathology.— Embolism  of  these  vessels 
is  due  to  the  impaction  of  clot  or  fibrin,  derived  from  the 
heart  or  some  portion  of  the  arterial  system,  at  about 
the  level  of  the  first  lumbar  vertebra.  Atheroma 
and.  endocarditis  aiv  the  commonest   antecedent  diseases, 
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and  the  former  may  be  present  in  the  aorta  or  in  the  main 
mesenteric  trunks;  in  these  cases  thrombosis  succeeds 
embolism. 

Thrombosis  may  occur  in  these  vessels  either  as  the 
result  of  degenerative  or  infective  changes  in  the  inner  coat 
of  the  arterial  walls  ;  it  may  also  be  due  to  injury,  and 
syphilitic  endarteritis  has  been  held  responsible  in  some 
cases. 

Sex. — This  disease  is  nearly  twice  as  common  in  men  as 
compared  with  women. 

Age. — The  commonest  age  period  of  the  recorded  cases 
is  from  30  to  60. 

Results  of  Arterial  Obstruction. — These  depend  on 
several  factors,  of  which  the  most  important  are  the 
situation  of  the  arterial  block,  the  suddenness  with  which  it 
occurs,  and  the  bacteriological  state  of  the  intestine  whose 
blood  supply  fails.  In  the  ftrst  place  all  observers  have 
found  that  the  superior  mesenteric  is  far  more  often  affected 
than  the  inferior  mesenteric  artery,  but  this  statement  may 
be  due,  as  suggested  by  Corner,  to  the  fact  that  the  figures 
are  derived  mostly  from  a  study  of  fatal  cases,  and,  since 
the  superior  mesenteric  supplies  some  twenty-five  feet  of 
small  bowel  and  half  the  large  intestine,  the  probability 
of  these  cases  reaching  the  po%t  mortem  room  is  very 
great. 

The  arterial  occlusion  may  occur  near  the  origin  of  the 
mesenteric  trunk,  or  in  some  one  or  more  of  its  sub-divisions, 
and,  owing  to  the  manner  in  which  the  branches  increase 
as  the  bowel  is  approached,  it  is  evident  that  the  nearer 
the  block  to  the  origin  of  the  vessel,  the  greater  the  area 
of  bowel  affected.  Experimental  ligation  of  the  main 
superior  mesenteric  artery-  in  dogs  has  been  uniformly  fatal, 
while  ligation  of  a  mesenteric  branch  of  a  lower  arcade 
may  be  followed  by  a  successful  anastomotic  circulation 
and  recovery ;  one  k^tiws  also  from  experience  of  the 
operation  (jf  circular  cnterorrhaphy  that  ihe  blood  supply 
may  be  cut  off  from  fully  an  inch  of  the  bowel  without 
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running  any  serious  risk  of  failure.  The  inosculation  of 
vessels  both  in  the  intestinal  border  of  the  mesentery  and 
in  the  wall  of  the  bowel  itself  is  free,  and  the  ultimate 
result  of  thrombosis  depends  on  the  length  of  bowel  whose 
vitality  is  threatened,  and  on  the  amount  of  compensatory 
circulation  required.  Obviously,  then,  the  results  are  likely 
to  be  more  severe  in  the  case  of  the  superior  than  in  the  case 
of  the  inferior  mesenteric  artery. 

Time  has  always  played  a  part  in  the  'Effects  produced 
by  arterial  block;  if  gradual  occlusion  of  a  mesenteric 
vessel  occurs,  the  local  blood-vessels  have  more  opportunity 
of  multiplication  in  order  to  effect  a  collateral  circulation. 
Thrombosis  apart  from  embolism  is,  however,  rare,  and 
therefore  instances  of  recovery  after  blockage  of  a  main 
trunk  are  correspondingly  few  in  number.  That  recovery 
may  ensue  even  after  the  most  extensive  thrombosis  of 
the  main  mesenteric  trunks  was  shown  many  years  ago  by 
the  case  recorded  by  Professor  Chiene  of  Edinburgh.  In 
this  case  the  body  of  a  female  subject  in  the  dissecting  room 
was  foimd  to  have  an  aneurysm  of  the  abdominal  aorta, 
together  with  extensive  atheroma.  The  inferior  mesenteric 
artery  arose  from  the  lower  part  of  the  sac,  and  both  it  and 
the  cceliac  axis  and  superior  mesenteric  arteries  had  been  con- 
verted into  fibrous  cords  at  their  origins  ;  the  compensatory 
circulation  was  maintained  as  follows  : — the  stomach,  liver, 
spleen,  pancreas  and  duodenum  were  supplied  by  the  left 
lower  intercostals  and  from  the  left  renal  and  capsular 
arteries,  which  anastomosed  with  the  left  lumbar  arteries  ; 
the  remainder  of  the  intestine,  except  the  caecum  and 
ascending  colon,  which  were  supplied  by  the  last  dorsal 
artery  on  the  right  side,  received  its  blood  supply  from  the 
internal  iliacs  through  a  large  plexus  surrounding  the 
rectum. 

Haemorrhagic  infarcation  nearly  always  ensues  in  the 
wall  of  the  affected  bowel  and  its  mesentery.  One  might 
perhaps  expect  to  find  anaemic  necrosis  in  the  bowel  when  the 
block  is   arterial,  but  in  nearly  all   cases,  due    partly,  no 
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doubt,  to  the  inflammatory  infiltration  set  up  by  organisms, 
the  bowel  wall  becomes  thickened,  its  mucuos  membrane 
loosened,  and  haemorrhages  often  occur  into  the  lumen  of 
the  gut. 

In  most  cases  a  line  of  demarcation  is  obserwd,  and 
sometimes  the  affected  bowel  becomes  distended  with  gas  ; 
perforative  peritonitis  may  ensue.  We  have  already  stated 
that  the  initial  thrombosis  may  be  due  to  infection  of  the 
vessel  walls,  and,  in  any  case,  when  the  blood  supply  is 
cut  off  from  a  segment  of  the  bowel,  the  organisms,  whidi 
normally  lie  on  the  surface  of  the  mucous  membrane,  tend 
to  penetrate  the  wall  of  the  bowel  and  produce  perforating 
ulcers.  The  primary  thrombosis  may  be  due  to  some  in- 
fected ulcer  of  the  bowel,  but  more  often  still  do  we  find 
ulceration  secondary  to  thrombosis. 

Haemorrhagic  infiltration  of  the  mesentery  is  common, 
and  it  may  give  rise  to  a  definite  haematoma  ;  the  mesenteric 
glands  may  be  infiltrated  with  blood.  Adynamic  paralysis 
of  the  affected  intestine  occurs  at  an  early  stage. 

Symptoms. — In  most  cases  these  are  acute,  and  the 
onset  is  associated  with  sudden  abdominal  pain,  nausea, 
and  vomiting.  Two  clinical  types  are  met  with,  one  in 
which  colicky  pain  and  haemorrhagic  diarrhoea  are  prominent 
symptoms,  and  another  in  which  abdominal  distension  and 
obstruction  are  the  leading  features.  It  is  only  in  the  former 
type  that  the  symptoms  are  directly  suggestive  of  the  precise 
lesion,  and  it  is  probable  that  such  cases  are  more  often 
due  to  disease  of  the  inferior  than  the  superior  mesenteric 
artery.  At  the  beginning  of  the  illness  there  is  often  a  sudden 
fall  in  temperature,  and  the  patient  may  exhibit  a  good  deal 
of  collapse.  The  vomit  is  at  first  gastric,  but  it  may  be 
bloody  latei  on.  The  pain  is  usually  of  a  cramp-like  nature, 
or  the  patient  may  complain  of  recurrent  attacks  of  colicky 
pain.  Hcemonkagic  diarrhoea,  if  present,  is  a  most  suggestive 
symptom,  and  the  blood  is  commonly  passed  in  large 
quantities,  and  may  be  little  altered  as  to  colour  and 
consistence. 
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In  the  second  type  of  the  disease  to  which  we  have 
referred,  the  abdomen  is  distended,  tender  and  painful ; 
vomiting  is  frequent,  and  the  bowels  are  obstinately  con- 
fined ;  the  patient  rapidly  acquires  an  abdominal  facies, 
and  other  signs  and  symptoms  such  as  we  have  described 
in  connection  with  paralytic  obstruction  with  consecutive 
peritonitis  may  be  present. 

There  are  cases,  more  often  due  to  venous  than  to  arterial 
mesenteric  thrombosis,  in  which  the  symptoms  are  more 
remittent  in  character,  and  the  onset  is  more  gradual. 

Physical  Sig:ns. — ^There  are  no  physical  signs  which 
can  be  regarded  as  characteristic  of  this  disease.  In  the 
obstructive  form  abdominal  distension  may  be  local,  but 
is  more  often  general ;  respiratory  movement  is  restricted  ; 
there  is  rarely  any  abdominal  tumour  to  be  felt ;  peristalsis 
is  in  abeyance ;  there  may  be  dulness  in  both  flanks  and 
even  above  the  pubes.  In  the  type  in  which  haemorrhagic 
diarrhoea  is  present,  the  abdomen  is  not  distended  in  the 
early  stages,  and  there  may  be  a  mass  felt,  due  to  haemorr- 
hagic infiltration  of  some  portion  of  the  mesentery.  In  the 
later  stages  of  both  types  the  clinical  picture  is  one  of  con- 
secutive peritonitis  with  marked  toxaemia. 

Diagnosis. — It  is  an  axiom  of  clinical  medicine  that 
to  establish  a  diagnosis  of  embolism  there  must  be  discovered 
a  source  from  which  the  embolus  may  have  been  detached  ; 
hence  a  diagnosis  of  mesenteric  thrombosis  due  to  embolism 
requires  the  discovery  of  gross  cardiac  or  arterial  disease. 
Thrombosis  alone  may  occur  in  patients  with  sound  cir- 
culatorj'  systems,  but  in  such  cases  the  initial  symptoms 
are  not  so  sudden  in  onset  as  in  thrombosis  following  the 
lodgment  of  an  embolus.  The  previous  occurrence  in  the 
same  patient  of  an  embolic  or  arteriothrombotic  lesion, 
such  as  gangrene  of  a  limb,  may  suggest  the  nature  of  the 
abdominal  lesion.  Repeated  intestinal  haemorrhages,  and 
the  possible  discovery  of  a  mesenteric  haematoma,  with  colicky 
abdominal  pain,  would  go  far  to  confirm  the  diagnosis. 
Oftentimes,  however,  the  patient  is  not  seen  until  some  degree 
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of  secondary  peritonitis  has  developed,  and  thus  the  diagnosis 
is  obscured. 

Prognosis. — ^The  case  described  by  Professor  Chiene, 
to  which  we  have  already  referred,  shows  that  recovery 
may  ensue  even  after  a  very  e.xtensive  mesenteric  block,  but 
with  very  few  exceptions  it  must  be  regarded  as  an  almost 
uniformly  fatal  disease.  Even  where  operation  has  been 
performed,  the  number  of  recorded  recoveries  is  excessively 
small. 

Treatment. — Early  surgical  intervention  is  the  only 
treatment,  but  there  are  obvious  limitations,  for  removal 
of  all  the  bowel  whose  blood  supply  is  threatened  might 
involve  resection  of  more  than  the  whole  of  the  small 
intei '';ine.  Surgery,  then,  is  more  likely  to  succeed  in  the 
rarer  cases  of  inferior  mesenteric  thrombosis,  where  only 
a  portion  of  the  large  bowel  is  affected.  Exploratory 
coeliotomy  is  certainly  justifiable,  for  without  it  diagnosis 
must  be  somewhat  uncertain,  and  it  is  possible  that  the 
affected  area  of  gut  may  be  within  the  limits  of  successful 
resection. 
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Portal  Thrombosis  or  Pylephlebitis 

By  this  term  is  meant  coagulation  in,  and  blockage  of, 
the  portal  vein  itself,  or  of  any  of  the  radicles  whicli  go  to  form 
it,  and  it  occurs  in  two  forms,  namely,  simple  and  suppurative. 
Since  the  former  may  exist  without  causing  symptoms 
and  is  usually  part  of  a  chronic  disease,  we  propose  under 
this  heading  to  deal  only  with  the  suppurative  form,  to 
which  the  comprehensive  term  portal  pyemia  is  applied. 

Simple  Thrombosis  of  the  mesenteric  veins,  if  it  occurs 
suddenly  in  the  main  trunks,  may  give  rise  to  practically 
the  same  pathological  changes  as  have  been  described  under 
arterial  thrombosis,  but  the  venous  obstruction  is  much 
less  common  than  the  arterial,  and  inflammation  in  the 
arger  veins  is  most  frequently  suppurative. 

Etiology   and    Pathology. — Suppurative    pjlephlebitis 
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may  begin  in  any  situation  in  the  mesenteric  area,  in  the 
main  portal  trunk,  or  in  the  portal  radicles  within  the 
substance  of  the  li\er.  Usually  the  origin  is  in  one  of  the 
lesser  tributaries  of  the  area  drained  by  one  of  the  mesenteric 
veins,  most  often  the  superior,  and  the  source  of  infection 
is  some  ulcerative  or  infective  process  in  the  bowel  wall. 
Suppurative  <>r  gangrenous  appendicitis  is  by  far  the 
commonest  cause  of  portal  pyaemia,  and  it  is  liable  to  occur 
especially  in  those  cases  in  which  surgical  intervention  is 
postponed  and  pus  allowed  to  accumulate  under  considerable 
tension.  Infective  thrombosis  is  commoner  in  men  than 
in  women,  possibly  because  appendicitis  is  commoner  in  the 
former,  and  in  otir  experience  it  occurs  more  often  in 
children  than  in  adults.  Other  causes  are  simple  or  malignant 
ulcer  of  the  stomach  or  intestine,  including  fissure  and  ulcera- 
tion of  the  rectum,  thrombosed  internal  piles,  and  sup- 
purative pancreatitis.  Typhoid  fever  and  dysentery  must 
especially  be  mentioned,  and  on  rare  occasions  the  disease 
has  followed  operation  upon  the  intestinal  tract. 

Suppuration  in  the  main  portal  vein  may  e.xtend  locally 
from  peri-cholecystitis,  or  from  a  perigastric  or  sub-hepatic 
abscess,  and  within  the  substance  of  the  liver  there  may  be 
an  extension  from  a  suppurative  cholangitis,  or  any  abscess 
of  the  liver.  The  causative  organisms  may  be  any  of 
those  commonly  met  with  in  intestinal  lesions,  including 
those  of  bacillary  and  amoebic  dysentery. 

Pathological  Anatomy.— The  lesion  may  be  dis- 
covered when  the  lesser  mesenteric  radicles  are  swollen 
with  more  (jr  less  purulent  clot,  and  their  walls  are  soft  and 
friable  ;  or  the  main  portal  trunk  may  be  so  distended,  and 
it  may  contain  almost  pure  pus.  In  the  third  locale  of 
infection,  where  the  suppurative  phlebitis  affects  the  terminal 
distribution  of  the  portal  vein,  the  substance  of  the  liver 
may  resemble  a  sponge  filled  with  purulent  fluid  ;  this 
condition  may  affect  almost  the  whole  liver,  but  is  more 
often  seen  in  the  right  lobe  than  the  left :  in  rarer  cases 
there  may  be  present   one  or  two  large  abscesses.    The 
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pus  formed  in  these  cases  is  commonly  offensive  in  odour, 
imd  the  causative  organisms  may  be  the  colon  bacillus, 
the  typhoid  bacillus,  the  common  pyogenic  organisms,  or 
the  anaerobes  of  the  intestinal  tract. 

Symptoms.— Only  in  those  cases  where  there  is  a  dehnit*; 
interval  between  the  onset  of  the  primary  disease  and  that  of 
suppurative  pylephlebitis  can  we  appreciate  the  symptoms 
belonging  to  the  portal  pyaemia,  and  no  better  examples 
can  be  afforded  than  those  met  with  in  connection  with 
appendicitis.  The  onset  is  usually  gradual,  and  it  may  occur 
in  a  case  where  the  post-operative  prognosis  appears  good, 
or,  on  the  other  hand,  where  the  condition  of  the  patient 
lias  always  caused  anxiety.  In  two  cases  which  have 
recently  come  under  our  notice  the  patients  were  both  boys, 
one  aged  ten,  and  the  other  four.  In  one  case,  a  localised 
abscess  had  been  merely  drained,  and  in  the  other  a  gang- 
renous and  perforated  appendix  had  been  removed  and  the 
peritoneal  cavity  drained.  In  both  cases  there  was  a 
gradual  rise  of  temperature  with  a  general  toxic  appearance 
of  the  child,  but  in  the  abscess  case  the  symptoms  were 
manifested  first  on  the  third  day  after  operation,  whereas 
in  the  second  case  convalescence  had  been  uninterrupted 
for  a  fortnight. 

Rigors  are  nearly  always  manifested,  and  these  may  be 
regarded  as  the  first  symptom  suggesting  the  serious  condi- 
tion present ;  there  may  be  vomiting  and  either  diarrhoea 
ur  constipation,  and  some  amount  of  abdominal  pain. 
Jaundice  is  present  in  only  a  small  proportion  of  casts.  As 
the  disease  progresses  the  patient  passes  into  a  typhoidal 
state,  with  low,  muttering,  delirium,  and  death  occurs  m 
coma. 

Physical  Signs.— Abdominal  distension  is  usually  pre- 
sent, but  this  may  not  be  general ;  tenderness  is  found  some 
distance  away  from  the  primary  lesion,  and  in  those  cases 
where  the  infection  has  reached  the  liver,  the  most  charac- 
teristic feature  is  an  enlarged  and  tender  liver  beneath  a 
d    distended    upper    abdominal    wall.     The    liver 
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edge  may  be  three  or  four  inches  below  the  costal  margin. 
The  spleen  is  said  to  be  enlarged  in  about  a  quarter  of  the 
cases.  There  may  be  distended  veins  visible  on  the  surface 
of  the  abdominal  wall.  In  some  cases  there  may  be  signs 
of  free  fluid  in  the  peritoneal  cavity. 

Diagnosis. — In  such  cases  as  arise  in  connection  with 
appendicitis,  the  state  of  affairs  becomes  clear  when  an 
enlarged  and  tender  liver  is  found  in  a  patient  whose  tempe- 
rature chart  has  shown  a  gradual  septic  tendency  ;  the  occur- 
rence of  rigors  in  such  cases  must  alwaj's  arouse  a  suspicion 
of  pylephlebitis.  In  other  cases  the  diagnosis  may  be 
extremely  difficult,  and  one  has  to  consider  other  causes  of 
suppuration  in  and  around  the  liver,  and  of  septico-pyaemia, 
portal  or  systemic ;  it  may  be  desirable  to  investigate  the 
action  of  the  patient's  serum  on  the  typhoid  bacillus. 

Prognosis. — Suppurative  pylephlebitis  must  be  regarded 
as  an  invariably  fatal  disease  when  the  portal  trunk  or  its 
hepatic  terminals  are  affected,  but  it  is  quite  probable  that 
minute  infective  thrombi  may  form  in  the  peripheral 
mesenteric  veins,  and  become  disintegrated  or  absorbed 
without  causing  further  trouble.  Unexplained  rigors  cer- 
tainly occur  in  cases  of  severe  appendicitis,  and  it  is  not 
improbable  that  they  are  sometimes  associated  with  the 
presence  of  small  septic  foci  in  the  portal  system. 

Treatment. — It  is  clear  that  here  prevention  is  better 
than  cure,  and  in  the  case  of  appendicitis  such  a  dangerous 
complication  as  portal  pyaemia  is  best  avoided  by  the  prompt 
surgical  treatment  which  we  have  already  advocated.  If 
pus  is  not  allowed  to  accumulate  in  the  peritoneal  cavity 
under  tension,  and  if  ulcerative  processes  in  the  gastro- 
intestinal tract  are  treated  early,  the  formation  of  infective 
thrombi  becomes  less  probable.  In  the  early  stages,  when 
the  complicaf  /H  may  be  suspected,  large  doses  of  citric 
acid  or  sodium  citrate  should  be  given,  since  citration  does 
delay  the  coagulation  of  the  blood,  and  thus  favours  the 
struggle  of  the  serum  against  the  invasion  of  organisms. 
When  once  portal  pyaemia  has  developed  the  treatment  is 
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that  of  liver  abscess,  but  since  the  abscesses  in  the  Uver  are 
usually  multiple,  the  outlook  is  not  hopeful  and  we  have 
not  seen  any  case  of  recovery. 


Intramural  EfTusion  of  the  Bowel 

Effusion  into  the  waU  of  the  intestine  may  be  h;emorrhagic 
or  serous ;  in  the  former  case  the  disease  is  often  termed 
Henoch's  Purpura ;  in  the  latter,  the  lesion  may  be  due  to 
intestinal  angio-neurotic  oedema.  We  are  aware  that  some 
authorities  do  not  agree  with  this  classification,  but  smce 
the  pathogeny  of  the  two  conditions  is  probably  quite 
different,  and  since  in  the  cases  which  have  been  recorded 
as  Henoch's  Purpura  discolouration  and  swelling  of  the  bowel 
wall  has  been  the  salient  visible  lesion,  it  seems  justifiable 
to  consider  the  two  lesions  under  separate  headings,  though 
our  knowledge  of  Henoch's  Purpura  is  far  greater  than  that 
of  angio-neurotic  oedema,  especially  as  it  attacks  the  mtes- 
tinal  tract. 
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Henoch's  Purpura 

Definition.— A  hemorrhagic  diathesis  characterised  by 
attacks  of  acute  abdominal  pain,  together  with  vomiting 
and  the  passage  of  blood  and  mucus  per  anum.  Joint  pains 
and  swellings  may  also  be  present. 

A  hemorrhagic  diathesis  is  easy  of  recognition  if  there 
are  external  signs,  such  as  bleeding  from  the  gums,  or  pur- 
puric spots  in  the  skin,  but  we  shall  endeavour  to  give  an 
accurate  account  of  this  form  as  it  affects  the  intestine,  for 
all  authorities  are  agreed  that  it  may  be  present  without 
external  hemorrhage  and  without  any  purpuric  eruption. 
Purpuric  spots,  when  they  appear,  bear  a  close  resemblance 
to  what  is  called  the  "  port  wine  nevus  "  ;  they  vary 
greatly  in  size  and,  if  very  small,  are  called  petechie,  or, 
if  large,  ecchymoses.  In  colour  they  are  at  first  reddish 
purple,  but  later  they  fade  and  produce  a  dull  brown  stam 
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in  the  skin.  Tlu-ir  surface  is  not  appreciably  raised  above 
the  level  of  the  surrounding  skin,  and  they  do  not  fade  on 
pressure.  The  lower  extremities  are  more  often  the  seat 
of  these  sjjots  than  any  other  part  of  the  body,  and  they 
are  frequently  most  numerous  in  the  vicinity  of  joints. 

For  much  of  the  following  description  we  are  indebted 
to  the  excellent  paper  on  this  subject  by  G.  A.  Sutherland, 
published  in  the  Lancet  of  June  26.  1909. 

Etiology  and  Pathology.— Here  we  must  admit  that 
our  knowledge  is  sorely  deficient,  since  we  do  not  certainly 
know  whether  the  inherent  defect  lies  with  the  blood  or  the 
blood-vessels.  Increased  permeability  of  the  vessel  walls 
has  been  described,  and,  as  a  rule,  the  coagulability  of  the 
blood  is  diminished,  but  which  of  these  factors  is  predominant 
has  yet  to  be  discovered.  Lessened  coagulability  of  the 
blood  may  be  due  to  several  causes,  but  in  the  case  of 
haemophilia,  a  condition  allied  to  the  several  forms  of 
purpura,  it  is  held  to  be  due  to  deficiency  in  pro-thrombin 
in  the  blood  of  sufferers  from  this  disease. 

In  Henoch's  Purpura  there  may  or  may  not  be  a  skin 
eruption  such  as  we  have  described,  the  mucous  membranes 
may  bleed,  and  ha-maturia  may  be  met  with,  but  the  essential 
lesion  is  exhibited  by  the  coats  of  the  intestine.  Most 
commonly  in  the  neighbourhood  of  the  ileo-caecal  valve,  more 
often  in  thi>  small  than  in  the  large  bowel,  there  is  effusion 
of  blood  into  the  mucous,  sub-mucous,  muscular,  or  sub- 
serous layer,  causing  localised  swelling  and  discolouration 
of  the  bowel  ;  ulceration  of  the  mucosa  may  be  foimd,  but 
it  is  usually  not  extensive.  As  regards  the  age  incidence 
of  the  disease,  it  occurs  much  more  commonly  in  children 
than  in  adults.  It  is  not  often  seen  during  the  first  year 
of  life. 

Symptoms.— The  leading  symptoms  are  vomiting,  pain, 
and  the  passage  of  blood  and  mucus  per  anum.  The  vomit- 
ing m.ay  precede  the  abdominal  pain,  but  it  is  perhaps 
more  often  second  in  point  of  time  ;  the  vomit  may  contain 
blo-d.     Pain  is  always  present  and  is  often  very  severe. 
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but  some  recorded  cases  luivi  been  characterised  bj-  mild 
recurrent  attacks  of  pain.  In  other  instances  the  child 
assumes  the  position  of  opisthotomjs  owing  to  the  pan)xysmal 
nature  of  the  attack.  Th<'  pain  is  regarded  as  being  due 
to  increased  peristalsis  in  the  intestine  above  the  lesion, 
and  it  is  intermittent  and  spasmodic  ;  complete  rela.xation 
occurs  between  the  attacks. 

The  passage  of  blood  and  mucus  from  the  anus  is  not  a 
constant  factor,  and  its  presence  probably  depends  on  the 
situation  of  the  blood  effusion  in  the  bowel  wall,  and  also 
on  the  relation  between  the  amount  of  blood  which  actually 
reaches  the  lumen  of  the  intestinal  canal  and  the  capacity 
of  the  latter :  hence  it  is  most  often  seen  in  the  younger 
patients.  In  most  cases  very  little  fsecal  matter  is  passed, 
but,  rarely,  there  may  be  diarrhoea. 

Hsematuria  and  bleeding  from  the  gums  may  be  present. 
Ip  the  later  stages  of  the  disease,  where  no  amehoration 
occurs,  the  symptoms  become  those  of  acute  intestinal 
obstruction,  with  frequent  vomiting  and  abdominal  dis- 
tension, and  later  still  secondary  peritonitis  and  death  from 
peritoneal  toxaemia  ensue. 

Physic«l  Signs. — These  are  by  no  means  constant.  The 
child  usually  lies  on  its  back ;  the  abdomen  is  retracted 
and  its  respiratory  movements  are  impaired  during  the 
attacks  of  abdominal  pain,  when  the  facial  expression  often 
becomes  anxious,  and  in  severe  cases  there  are  often  dark 
rings  to  be  observed  beneath  the  eyes.  The  tongue  is  fairly 
clean,  and  the  pulse  rate  is  somewhat  increased,  but  the 
temperature  is  not  usually  raised  above  ioi°  F.  There  maj' 
be  some  oozing  of  blood  from  the  oral  mucous  membrane, 
especially  that  covering  the  alveolar  processes,  and  the  gums 
may  be  swollen.  The  whole  surface  of  the  body  must  be 
searched  for  purpuric  spots.  In  a  few  cases  there  are  tender 
swellings  around  joints,  or  there  may  be  arthritic  pains  and 
tenderness  without  swelling.  Abdominal  tenderness  is  usually 
present,  and  since  75  per  cent,  of  the  intestinal  effusions 
are  in  the  region  of  the  ileu-oa;cal  valve,  tlic  tenderness 
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on  pressure  is  most  marked  in  the  right  iliac  fossa.  Tlie 
presence  of  a  definite  tumour  is  rare,  but  it  has  several  times 
been  observed.  There  may  be  slight  visible  peristalsis, 
but  there  is  usually  no  sign  of  free  fluid  in  the  abdomen. 

Diagnosis. — It  will  be  seen  from  the  above  description 
that,  as  far  as  the  abdominal  symptoms  go,  the  disease 
closely  resembles    intussusception,   and    indeed    ve    must 
admit  that  certain  examples  of  it  may  be  indistinguishable. 
If  there  are  purpuric  spots,  or  visible  evidence  of  mucosal 
haemorrhage,  the  diagnosis  becomes  simple,  and  if  there  is 
a  history  of  several  recurrent  attacks,  intussusception  is 
unlikely  ;  but  a  difficulty  arises,  as  we  have  pointe  1  out  in 
speaking   of    intussusception,  forasmuch    as  a  local  intra- 
mural   effusion    may  be  the   starting-point   of    intestinal 
invagination.     How   often    this   occurs   nobody   can   say, 
but  several  cases  have  recently  been  recorded  wlii^h  have 
undoubtedly  been  Henoch's  purpura  with  intussusception. 
We  have  shown  by  statistics  that  a  tumour  is  almost  con- 
stantly to  be  felt  in  intussusception,  and  we  are  forced  to 
regard  its  presence,  and  the  existence  of  purpuric  spots,  as 
the  criteria  in  this  differential  diagnosis,  but  at  the  same 
time  we  must  remember  that  a  tumour  may  occasionally 
be  present  in  Henoch's  purpura,  and  a  purpuric  eruption 
may  certainly  be  absent. 

The  urine  should  always  be  examined  for  the  presence  of 
blood.  The  disease  must  of  course  be  distinguished  from 
gastro-enteritis  and  other  conditions  causing  the  passage  of 
blood  ■peranum  which  we  have  considered  under  the  differen- 
tial diagnosis  of  intussusception. 

Treatment. — Exploratory  operation  is  certainly  undesir- 
able, since  in  these  patients  there  is  always  a  risk  of  haemorr- 
hage from  the  wound  ;  but  if  a  tumour  is  felt  and  there  is 
no  evidence  of  external  purpura,  the  procedure  is  pardonable, 
and  cases  have  been  operated  upon  without  ill  effects. 
Moreover,  the  possibility  of  intussusception  and  Henoch's 
purpura  co-existing  must  be  borne  in  mind.  A  number  of 
cases  of  supposed  intussusception  are  operated  upon  and 
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no  invagination  is  found ;  it  is  usual  to  regard  them  as 
instances  of  spontaneous  reduction,  and  no  doubt  this 
explanation  is  often  correct.  There  is,  however,  the  possi- 
bility that  some  of  these  cases  are  examples  of  Henoch's 
purpura,  and  that  the  haemorrhagic  area  found  in  the  bowel 
wall  is  due  to  primary  effusion,  and  not  to  partial  strangu- 
lation and  congestion.  If  there  is  a  distinct  dimple  in  the 
bowel,  that  may  be  taken  as  direc:  evidence  of  previous 
invagination,  but  in  the  presence  of  effusion  only  the  second 
interpretation  must  be  conceded  as  a  possibility,  and  occa- 
sionally proof  is  afforded  by  the  appearance,  after  operation, 
of  a  purpuric  eruption. 

When  the  diagnosis  of  Henoch's  purpura  is  clear,  the 
treatment  is  mainly  symptomatic ;  intestinal  colic  must  be 
relieved  by  laudanum,  and  the  diet  should  consist  of  milk 
in  small  quantities.  Calcium  chloride  may  be  given  by  the 
mouth,  and  in  severe  cases  normal  horse  serum,  or,  if  it  can 
be  obtained,  normal  human  serum,  should  be  given  per 
rectum. 
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Intestinal  Angioneurotic  (Edema 

This  is  regarded  by  many  authorities  as  a  distinct 
clinical  entity,  but  in  the  absence  of  external  manifestations 
of  such  cedema,  either  before  or  during  the  onset  of  the 
abdominal  symptoms,  it  is  clear  that  the  diagnosis  must 
be  uncertain.  External  angio-neurotic  oedema,  and  such 
cedema  affecting  the  lar3'nx,  is  well  known,  and  if  in  such 
patients  there  are  attacks  of  griping  and  paroxysmal 
abdominal  pain,  with  vomiting  and  a  tendency  to  partial 
or  complete  constipation,  the  pathological  explanation  of  a 
serous  effusion  into  the  wall  of  the  bowel  may  be  accepted. 
Such  attacks  may  be  supposed  to  affect  the  bowel,  and  not 
the  subcutaneous  tissues  or  the  larynx,  and  the  diagnosis 
might  then  be  strengthened  by  the  sudden  cessation  of  the 
symptoms  without  any  medical  interference.  The  term 
"  colic  "  may  inohide  a  number  uf  those  cases,  but  in  the 
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present  state  of  our  knowledge  we  cannot  say  how  often  it 
does  so. 

Treatment. — If  the  diagnosis  can  be  made,  those  drugs 
which  are  especially  useful  in  common  forms  of  angio- 
neurotic oedema  should  be  tried.  Calcium  in  the  form  of 
'actate  or  chloride,  is  the  drug  most  favoured. 


CHAPTER    XIV 


THE  COMPLICATIONS  OF  EXTERNAL  HERNIA* 

In  Chapter  V.  we  have  already  dealt  with  the  rarer  condition 
of  internal  hernia,  and  the  present  chapter  is  added  because 
the  sj-mptoms  of  complicated  external  hernia  are  essentially 
abdominal,  and  because  it  is  not  uncommon  for  a  patient 
with  urgent  abdominal  symptoms  to  be  suffering  from  hernia, 
ind  the  first  step  in  the  diagnosis  is  to  decide  whether  this 
lesion  plays  any  part  in  the  production  of  such  symptoms. 
Generally  speaking,  the  co-existence  of  acute  abdominal 
symptoms  and  an  irreducible  hernia  quite  righth'  direct 
one's  suspicions  to  the  rupture,  and,  as  regards  operative 
technique,  the  first  essential  is  exploration  of  the  hernia. 
Greater  difficulties  arise  in  the  case  of  hernia  which  have 
been  tampered  with  before  the  patient  reaches  the  surgeon's 
hands,  as  we  shall  see  in  dealing  with  the  complications 
dependent  upon  taxis. 

It  has  hitherto  been  the  custom  to  describe  three  serious 
complications  of  external  hernia,  namely,  inflammation, 
incarceration  or  obstruction,  and  strangulation ;  it  is 
extremely  doubtful,  however,  whether  any  useful  clinical 
purpose  is  served  by  this  pathological  accuracy,  and  it  is 
clear  that  when  a  hernia  becomes  irreducible  and  painful, 
and  when  the  patient  sufifers  from  vomiting  and  obstruction 
of  the  bowels,  steps  must  be  taken  to  restore  their  function. 
Th    two  factors  which  determine  the  need  for  operation  on 
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•  For  much  help  in  the   preparation   of  this   chapter  wc  are 
indebted  to  the  "Urgent  Surgery  "  of  Fehx  Lejars. 
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a  hernia  are  sudden  irreducibility  and  vomiting.  In  patients 
with  chronic  irreducible  ruptures  the  onset  of  vomiting 
points  to  a  serious  alteration  in  the  hernial  contents,  and  in 
those  whose  hernia  has  always  L  ci  leducible,  sudden 
irreducibility  must  arouse  the  suspicion  of  strangulation, 
and  if  vomiting  occurs,  a  diagnosis  of  strangulation  is 
justified.  Faecal  vomiting  is  a  complication  which  ought 
never  to  be  seen,  for  it  points  to  unrelieved  obstruction 
lasting  long  enough  to  cause  accumulation  of  a  large  quantity 
of  fluid  matter  above  damaged  intestine.  With  regard  to 
the  action  of  the  bowels,  we  can  hardly  afford  to  wait  after 
the  onset  of  such  symptoms  to  see  if  the  bowels  will  act,  and 
because  there  is  a  visible  cause  of  obstruction  it  is  clearly 
wTong  to  place  reliance  on  medical  treatment.  The  pulse 
rate  is  usually  increased,  there  is  often  some  initial  shock 
associated  with  a  normal  or  sub-normal  temperature,  and 
the  tongue  is  furred  ;  but  these  auxiliary  symptoms  are 
variable  and  unreliable. 

The  pathological  changes  associated  with  strangulation 
are  well  known,  but  those  which  occur  in  the  intestine  above 
that  contained  in  the  sac  are  of  equal  importance.  The 
damming  of  the  faecal  stream  results  in  the  outpouring  of 
mucus,  the  liquefaction  of  faecal  matter,  the  generation  of 
gas,  and  the  multiplication  of  pathogenic  organisms  ;  the 
bowel  becomes  distended,  the  mucosa  eroded,  and  thrombosis 
takes  place  in  the  sub-mucous  coat ;  this  leads  to  oedema  of 
the  bowel  wall,  paresis  of  its  musculature,  and  transudation 
of  -,  'nisms  from  the  interior  to  the  external  aspect  of  the 
iu  e.     Patchy  exudative  peritonitis  is  not  uncommon, 

and  areas  of  gangrene  may  be  present  in  the  bowel  above  the 
constriction.  These  clianges  are  similar  to  those  which 
occur  in  the  imprisoned  bowel,  except  that  they  do  not 
begin  with  thrombosis,  and  it  is  important  to  remember 
that  the  condition  of  the  intestine  within  the  sac  is  a  poor 
criterion  of  the  state  of  the  bowel  above. 

Diagnosis. — The  diagnosis  of  strangulated  hernia  is 
made  on  a  consideration  of  the  history,  and  the  presence 
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of  a  swelling  in  one  or  other  of  the  known  hernial  orifices, 
the  special  characters  of  which  will  be  considered  under 
their  appropriate  headings.     The  commonest  source  of  error 
in  the  case  of  inguinal  hernia  is  some  abnormahty  of  the 
testicle  ;    orchitis  from  any  cause  may  at  times  simulate  a 
strangulated  hernia  if  the  swelang  involves  the  vas  and 
spermatic  cord,  and  this  is  even  more  likel}'  to  be  a  source  of 
difficulty  if  the  testis  is  imperfectly  descended  ;  torsion  of  an 
undescended  testis  has  often  given  rise  to  the  diagnosis  of 
strangulated  hernia.     The  translucency  of  a  hydrocele  can 
usually  be  relied  upon  to  differentiate  it  from  a  hernia,  but 
it  must  be  remembered  that  in  young  children  a  hernia 
distended  with  gas  may  be  translucent,  and,  on  the  other 
hand,    a   chronic   hydrocele    may   exhibit    very   imperfect 
translucency.     A   patient   may  have  both   hydrocele  and 
strangulated  hernia  on  the  same  side  of  the  scrotum,  and  we 
can  remember  an  instance  in  which  a  young  man  of  twenty 
presented  what  appeared  to  be  a  translucent  strangulated 
hernia.     In  his  case  a  small  coil  of  gut  descended  for  the 
first  time  to  the  bottom  of  a  complete  congenital  sac  and  he 
was  seen  some  six  hours  later.     Vomiting  had  occurred  once, 
and  there  was  discomfort  rather  than  pain  in  the  scrotum. 
Operation  revealed  a  tunica  vaginalis  distended  with  clear 
serous  fluid,  and  behind  this  an  empty  loop  of  strangulated 
small  intestine.     Here,  as  in  many  cases,   operation  was 
demanded  by  the  history  of  a  sudden  scrotal  swelling,  of  a 
painful  character,  accompanied  by  vomituig. 

Mistakes  in  the  case  of  suspected  femoral  hernia  are  most 
frequently  due  to  enlarged  and  inflamed  inguinal  glands,  but 
the  anatomical  situation  of  a  femoral  hernia,  its  pedunculation , 
and  its  lateral  mobility,  will  usually  serve  to  differentiate  it. 
In  all  cases  the  symptoms  of  strangulated  hernia  rather 
than  the  physical  signs  determine  the  need  for  operation, 
and  in  cases  of  doubt  it  is  better  to  explore  than  to  wait 
until  the  diagnosis  is  a  clinical  certainty. 

Treatment   of   Strangulated    Hernia.— There    is    but 
one  correct  method  of  treatment  for  strangulated  hernia. 
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and  that  is  by  means  of  herniotomy;    but  if  sudden  iira- 
ducibility  and  vomiting  be  regarded  as  the  leading  cUnical 
features  of  strangulation,  there  maybe  occasional  uncertainty 
as  to  the  diagnosis.     If  a  hernia  suddenly  descends,  or  if  a 
hernia   which   was  previously  reducible  suddenly  becomes 
irreducible,  and  the  patient  is  seen  before  vomiting  has 
occurred,  treatment  by  taxis  will  meet  the  immediate  needs 
of  the  case  ;  such  an  accident,  however,  may  afford  a  suitable 
opportunity  for  urging  the  need  for  radical  cure  on  a  patient 
previously  averse  to  operation,  for  there  can  be  no  question 
that  the  radical  cure  of  hernia  is  essentially  a  life-saving 
operation,  and  fortunately  such  strangulation  is  becoming 
less  common.     If  simple  taxis  succeeds,  the  patient  should 
be  kept  at  rest,  so  that  the  rupture  does  not  descend,  until 
such  time  as  the  operation  can  be  performed.     If  reduction 
is  not  effected,  a  hot  bath,  which  relaxes  the  peri-saccular 
tissues,  should  be  given,  and  often  an  irreducible  will  become 
a   reducible   hernia.     Such    cases    are    common    in    young 
children.     WTiere  vomiting  has  occurred  before  the  patient 
is  seen  by  a  medical  man,  it  is  clear  that  certain  changes  have 
taken  place  which  rentier  replacement  of  the  contents  of 
the  sac,  except  after  visual  inspection,  highly  undesirable. 
In  old-standing  irreducible  herniae,  vomiting  is  usually  the 
first  indication  of  mischief ;  in  recent  irreducible  hernia, 
there  is  frequently  an  interval  between  the  descent  of  the 
rupture  and  the  occurrence  of  vomiting,  during  which  pain 
a.id  tension  of  the  swelling  increase.     Vomiting,  then,  contra- 
indicates  taxis.     It  must,  however,  be  admitted  that  the 
exigencies  of  practice  may  sometimes  compel  one  to  employ 
taxis,  even  where  one  would  prefer  immediate  herniotomy, 
but  we  need  only  consider  the  principles  of  this  procedure. 
The  first  step  is  to  empty  the  bowel  of  its  contents,  and  this, 
in  the  case  of  inguinal  hernia,  is  aided  by  drawing  down  the 
tissues  around  the  neck  of  the  sac  with  one  hand,  while  the 
other  is  used  to  compress  the  whole  sac  by  the  application 
of  lateral  pressure,  and  not  b}-  pressure  on  the  lowest  part 
of  the  sac  ;    the  return  of  the  intestinal  contents  to  the 
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abdomen  is  signalised  by  a  gurgling  noise,  and  if  this  is 
heard  it  s  probable  that  a  further  gentle  but  sustained 
effort  will  bring  about  the  reduction  of  the  hernial  mass,  for 
when  the  bowel  is  empty  reduction  is  easy.  Irreducible 
omentum  is  more  difficult  to  deal  with,  and  if  taxis  is  not 
successful  in  a  very  short  time  no  forcible  attempt  should 
be  made,  and  one  must  acknowledge  that  tavis  has  failed. 
If  taxis  has  apparently  succeeded,  the  finger  must  be  passed 
through  the  hernial  ring,  to  make  sure  that  the  contents  of 
the  sac  have  returned  to  the  abdomen.  If  intestine  has  been 
reduced,  and  omentum  remains  in  the  sac,  it  may  be  per- 
missible to  wait  until  herniotomy  can  be  conveniently 
performed,  but  only  if  no  vomiting  has  occurred.  We  shall 
have  occasion  to  refer  again  to  taxis  with  regard  to  the 
disasters  which  it  may  cause,  and  the  ultimate  failure  which 
may  follow  apparently  successful  reduction. 


Operation  for  Simple  Strangulated  Inguinal  Hernia 

Anxsthesia. — General  anarsthesia  is  contra-indicated 
only  in  old  and  feeble  patients,  and  the  choice  will  depend 
largely  on  the  custom  of  the  surgeon  and  anaesthetist ;  gas 
and  oxygen,  ether,  and  chloroform,  are  all  suitable,  and  their 
safety  appears  to  correspond  to  this  order,  but  spinal  and 
local  infiltration  analgesia  will  also  satisfy  the  requirements 
of  the  operation,  so  that  in  any  case  where  general  narcosis 
seems  undesirable  there  should  be  no  hesitation  in  using 
regional  anaesthesia.  In  our  experience  of  local  infiltration 
anaesthesia  there  are  certain  steps  of  the  operation  which  are 
apt  to  cause  pain,  and  sometimes  a  little  shock,  but  this  we 
have  prevented  hy  the  use  of  chloroform  given  only  to  the 
stage  of  mental  confusion.  These  painful  proceedings  are — 
(i)  Incision  of  the  sac,  and  the  nearer  the  neck  this  is 
opened  the  more  pain  is  produced ;  (2)  Stretching  or 
dividing  the  constricting  tissues  at  the  neck  of  the  sac  ; 
(3)  Pulling  down  omentum  or  intestine,  and  thus  stretching 
the  branches  of  the  abdominal  ganglia. 
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Steps  of  the  Operation.— Xo  further  preparation  of 
the  operation  area  is  neccssarj-  than  sliaving.  and  painting 
with  iodine  sohition  just  before  the  incision  is  to  be  made, 
the  iodine  being  appHed  for  at  least  ten  inches  around  the 
proposed  site  of  incision. 

I.  Exposure  of  the  Sac— In  the  case  of  a  scrotal  hernia, 
the  incision  should  begin  about  an  inch  above  the  centre  of 
Poupart's  ligament,  and  extend  well  down  to  the  lower  half 
of  the  scrotum.     The  successive  laj-ers  of  skin,  subcutaneous 
fat,  and  fascial  planes,  must  be  carefully  divided  along  the 
whole  length  of  the  wound,  bleeding  points  being  secured 
as  the  vessels  are  divided.     When  it  is  thought  that  the 
scrotal  portion  of  the  sac  is  being  approached,  the  tissues 
should  be  held  up  by  means  of  two  pairs  of  dissecting  forceps, 
and  divided  layer  by  'ayer.     If  the  sac  is  easily  recognised] 
It  may  be  fully  exposed  up  to  its  neck,  before  being  opened, 
by  dividing  the  aponeurosis  of  the  external  oblique,  but  if 
there  is  any  doubt,  it  is  simpler  to  deepen  the  scrotal  portion 
of  the  incision  until  the  sac  is  opened  ;    if  this  is  done  by 
division  only  of  tissue  which  can  be  picked  up  by  forceps, 
there  is  very  little  risk  of  going  too  deep,  and  the" escape  of 
sanguineous  fluid  is  usually  the  sign  of  an  opened  sac. 

2.  Exposure  of  the  Sac  contents.— Even  if  no  fluid  escapes 
when  the  sac  is  opened,  there  is  usually  very  little  difficulty 
m  recognising  the  congested  purple  intestine,  or  fatty, 
strangulated  omentum.  The  edges  of  the  sac  should  now 
be  secured  by  pressure  forceps,  and,  if  it  has  not  already 
been  done,  the  sac  must  be  exposed  up  to  the  level  of  the 
internal  abdominal  ring.  The  sac  contents  should  be 
wrapped  in  gauze  moistened  with  hot  saline,  and  the  sac 
wall  divided  with  scissors  towards  the  neck  and  also  down 
to  its  fundus. 

3.  Relief  of  the  Constriction. —The  index  finger  can  now 
be  passed  up  to  the  seat  of  the  constriction  between  the 
sac  wall  and  the  contents,  and,  as  a  rule,  the  gentle  pressure 
of  the  finger  is  sufficient  to  free  the  contents,  and  enable 
the  bowel  or  omentum  to  be  brought  down  so  that  a  full 
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inspection  may  be  made  of  the  tissues  on  tlu-  pntximal  side 
of  the  constriction.  Care  must  be  taken  not  to  incise  tlie 
sac  wall  beyond  the  level  of  the  internal  abdominal  ring, 
since  this  renders  the  radical  cure  more  difficult,  but  if 
digital  stretching  does  not  succeed,  the  constricti(»n  must  be 
relieved  by  cautious  division  of  the  sac  wall  by  passing  a 
knife  or  the  blade  of  a  pair  of  scissors  along  the  finger  pulp. 

In  congenital  sacs  there  are  often  several  bands  of  con- 
striction, and  the  test  of  efficient  relief  in  all  cases  is  deter- 
mined by  the  freedom  with  which  the  sac  contents  ran  be 
drawn  down  into  view. 

4.  Treatment  of  the  contents  of  the  Sac. — The  sac  contents 
must  be  cleansed  with  hot -saline  ;  strangulated  omentum  is 
best  removed  after  careful  multiple  ligature  of  its  pedicle  ; 
strangulated  intestine  should  be  returned  after  its  viability 
is  proved.  The  effect  of  hot  (115°  F.)  saline  on  strangulated 
bowel  is  remarkable,  and  in  spite  of  its  congested  and 
swollen  appearance,  intestine  may  be  returned  to  the 
abdomen  provided  that :  (i)  Pulsation  can  be  felt  in  its 
mesentery ;  (2)  Its  peritoneal  polish  is  still  present  ;  (3)  Its 
resiliency  is  retained.  If  vermicular  contracti(ms  are 
observed  in  the  bowel  wall  after  douching  with  saline  its 
viability  is  assured.  Special  attention  must  be  paid  to  the 
points  of  strangulation,  for  here  a  groove  in  the  bowel  is 
usually  seen.  If  recovery  quickly  takes  place,  this  groove 
disappears,  but  even  if  the  groove  remains  the  bowel  may 
be  safely  returned,  pro\'ided  that  it  is  of  good  polish  and 
resiliency  at  these  two  points.  The  treatment  of  doubtful 
and  gangrenous  intestine  will  be  dealt  with  later.  Tlie 
reduction  of  strangulated  bowel  after  it  has  recovered  a 
healthy  appearance  is  usually  quite  easy,  and  sometimes  it 
tends  to  slip  back  into  the  abdomen  before  the  inspection  is 
completed ;  this  must  be  carefully  guarded  against  by 
wrapping  gauze  around  the  affected  loop.  As  regards 
omentum,  the  use  of  an  interlocking  suture  t(j  secure  the 
stump  after  removal  of  the  strangulated  portion  is  to  V)P 
recommended,  as   there  is  some  risk  of  a  simple  suture 
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slipping  «)«  during  reduction  uf  the  omentum.  It  is  well 
to  push  a  gaaze  wick  into  the  abdomen  before  the  sac  is 
dealt  with,  in  order  to  ascertain  that  there  is  no  blood 
extravasation. 

5.  Treatment  of  the  Sac  and  Canal.— This  step  in  tlu- 
operation  will  vary  according  to  the  custom  of  the  surgeon, 
but  if  the  condition  of  the  patient  is  not  good  it  may  be 
advisable  to  postpone  the  radical  cure  until  a  later 
date.  Whatever  plan  of  operation  is  preferred,  the 
object  is  to  obliterate  the  sac  at  the  level  of  the  internal 
abdominal  ring,  and  the  simple  method  of  transfixion, 
ligature,  and  ablation,  as  in  Bassini's  operation,  has  much 
to  recommend  it.  In  the  case  of  a  congenital  hernia,  where 
the  sac  extends  to  the  bottom  of  the  testicle,  it  must  be 
divided  into  proximal  and  distal  portions  a  short  way  above 
the  globus  major  of  the  epididymis ;  the  upper  part  should 
be  treated  by  ligature  and  removal,  while  the  lower  half  is 
left  unclosed  to  guard  against  accumulation  of  fluid  and  the 
formation  of  a  hydrocele.  The  subsequent  closure  of  the 
canal  must  be  carried  out  in  the  manner  with  which 
the  surgeon  is  most  famihar. 

After  Treatment.— In  the  majority  of  cases  this  calls 
for  no  special  care,  for  as  soon  as  the  constriction  is  relieved 
the  patient  is  restored  to  health.  Morphia  is  rarely  necessary 
after  the  operation,  and  should  be  withheld,  since  peristaltic 
rest  is  to  be  avoided.  The  bowels  often  act  spontaneously, 
and  there  should  be  no  haste  in  giving  an  aperient ;  if  no 
motion  has  been  passed  by  the  second  night  after  operation. 
.1  small  dose  of  castor  oil  may  be  administered.  The  patient 
should  be  kept  at  rest  for  the  same  length  of  time  as  in  the 
case  of  ordinary  radical  cure,  and  a  minimum  period  ot 
twelve  days  seems  to  be  desirable.  There  is  no  need  to 
insist  on  absolute  recumbency,  and  the  patient  should  be 
encouraged  to  sit  up  in  bed  from  the  sixth  day,  and  if  pro- 
gress is  satisfactory  he  may  be  moved  from  bed  to  a  couch 
at  the  end  of  ten  days.  This  is  certainly  desirable  at  an 
earlier  date  in  the  case  of  patients  past  middle  age. 
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The  Complications  of  StranffuUted  Inguinal  Hernia 

Following  the  admirable  classification  of  L^jars  we  shall 
consider  under  this  heading  :  (i)  Adhesions  in  hernial  sacs  ; 
(2)  Abnormalities  of  the  sac  ;  (3)  Unusual  contents  of  the 
hernial  sac  ;  (4)  Complications  due  to  taxis.  Gangrenous 
hernia  will  be  dealt  with  separately.  Most  of  the  complica- 
tions are  discoverable  only  during  the  course  of  the  opera- 
tion, and  their  existence  affords  an  additional  argument  in 
favour  of  early  herniotomy. 

z.  Adhesions  within  the  Sac.  (a)  Adherent  Omentum. — 
The  sac  must  be  opened  with  care  ;  if  the  adhesions  are 
recent  they  may  be  separated  by  the  finger,  which  should 
be  swept  around  the  interior  of  the  sac  ;  if  the  adhesions 
cannot  be  thus  easily  broken  dowTi,  they  must  be  divided 
between  ligatures,  or  by  dissection  at  the  expensf  'le  sac 
wall  rather  than  by  cutting  omentum.  This  i  iration 
must  be  carried  out  until  the  omentum  can  be  freely  pulled 
down,  and  esf)ecial  attention  must  be  paid  to  the  neck  of 
the  sac  ;  the  finger  should  be  passed  round  tue  abdominal 
aspect  of  the  neck  t<j  make  sure  that  the  omentum  is  released. 
The  process  of  freeing  the  omentum  may  be  facilitated  by 
the  removal  of  portions  as  they  are  liberated,  but,  if  possible, 
it  should  all  be  freed  before  ligature  and  ablation  is  proceeded 
with. 

(b)  Adherent  Intestine. — Great  care  must  be  exercised  to 
avoid  injury  to  the  congested  and  therefore  friable  bowel 
wall.  Adhesions  between  the  intestine  and  the  sac  wall 
must  be  freed  at  the  expense  of  the  sac  rather  than  the  gut  ; 
tags  of  fibrin  must  not  be  left  hanging  from  the  intestine,  but 
should  be  ligatured  and  cut  short,  and  any  raw  patches  on 
the  wall  of  the  bowel  should  be  covered  in  by  invagination 
with  Lembert  sutures.  Inter-intestinal  adhesions  must  be 
dealt  with  in  the  same  cautious  fashion,  and  in  all  cases 
haemostasis  must  be  secured  before  reduction  is  commenced. 
If  the  intestinal  wall  is  torn  during  these  manoeuvres,  the 
extravasated  fluid  should  be  immediately  sponged  away. 
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and  the  wound  sutured  after  careful  clean>»in(^  with  hot 
sahne  ;  even  after  such  an  accident  the  bowel  mav  be  re- 
turned, provided  that  the  suturing  is  satisfactory,  and  only 
rarely  will  drainage  through  the  neck  of  the  sac  be  indicated. 

In  large,  old-standing  hernia;  the  complete  separation  ot 
adhesions  may  be  well-nigh  impossible,  but  at  all  costs  the 
bands  causing  obstruction  and  strangulation  must  be  divided. 
Occasionally  this  may  mean  division  of  the  neck  of  the  sac. 
and  of  some  other  bands  without  securing  reduction  of  the 
hernial  mass,  and  it  may  be  necessary  to  be  content  with 
this  partial  of>eration,  though  the  result  must  be  somewhat 
doubtful.  If  recovery  ensues,  a  further  operation  may  be 
done  to  effect  reduction  of  tiie  hernia,  but  in  all  such  cases 
the  good  effects  of  operati(m  must  be  seconded  by  the 
judicious  use  of  a  suitable  truss  before  the  patient  is 
allowed  to  resume  the  erect  position. 

(c)  Hernia  en  Glissade.— These,  so-called,  sliding  hernia; 
of  the  cacum  and  ilio-pelvic  colon  may  well  be  considered 
here,  for  they  form  a  particularly  troublesome  variety  of 
adherent  hernia.  Owing  to  the  incomplete  peritoneal  in- 
vestment of  these  portions  of  the  large  intestine,  it  is  possible 
lor  the  cacum  on  the  right,  or  the  colon  on  the  left,  side  to 
slip  down  into  the  inguinal  canal,  carrying  the  perit(meum 
as  it  passes  from  the  intestine  to  the  parietes  ;  in  some 
cases  the  bowel  maj-  turn  forwards  so  that  it  is  exposed 
before  the  sac  is  opened,  and  therefore  great  care  is  necessary 
in  operating  on  these  hemiae.  which  are  nearly  always  of 
large  size.  The  gut  may  be  recognised  by  its  thick,  fleshy, 
and  reddened  wall,  and,  if  it  is  encountered  before  the  sac, 
the  latter  must  be  searched  for  and  opened  up  fully.  It 
will  then  be  found  that  the  sac  cannot  be  emptied  of  intestine 
in  the  usual  way,  owing  to  the  broad  attachment  of  the 
caecum  or  colon  to  the  posterior  wall  of  the  sac,  and  in  this 
band  runs  the  vascular  supply  of  the  intestine,  and  therefore 
it*;  division  is  not  permissible.  The  scope  of  the  opeiation 
consists  in  freeing  the  sar  from  surrounding  stnirtures,  such 
as  the  spermatic  cord,  diminishing  its  size  by  careful  suture. 
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and  reducing  both  the  remains  n(  the  sac  and  the  intestine  ; 
then  the  inguinal  canal  must  be  closed  as  far  as  possible :  but 
such  an  operation  hardly  merits  the  term  "  radical  cure." 
and  therefore  the  patient  should  be  ordered  to  wear  a  truss 
after  the  wound  has  firmly  healed. 

2.  Abnormalities  of  the  Sac.  (a)  Encysted  or  In- 
fantile Hernia. — This  abnormality  requires  little  comment, 
since  it  is  well  known,  and,  in  the  presence  of  strangulation, 
the  tunica  vaginalis,  which  lies  in  front  of  the  hernial  sac,  is 
usually  distended  with  fluid  ;  it  sometimes  happens  that  the 
hernial  sac  invaginates  itself  into  the  cavity  of  the  tunica, 
but  in  any  case  three  layers  of  peritoneal  tissue  have  to  be 
divided  before  *he  sac  content.s  are  exposed,  and  between 
any  tw«)  there  n  y  be  a  collection  of  fluid  ;  the  hernial  sac, 
however, is  almoji  sure  to  contain  blotjd-stained  fluid,  and  thus 
it  can  be  distinguished  by  its  dark  colour  before  it  is  opened. 

(b)  Diverticula  of  the  Sac. — When  a  diverticulum  is 
present,  its  connection  with  the  sac  maybe  in  any  situation, 
but  is  most  often  near  the  neck.  In  some  cases  the  sac  may 
be  definitely  bilocular ;  it  is  then  most  important  to  locate 
accurately  the  seat  of  strangulation,  and  any  diverticulum 
of  the  sac  must  be  thoroughly  exposed  and  freed  if  a  satis- 
factory radical  cure  is  to  be  effected. 

(c)  Interstitial  Hernia. — This  form  of  rupture  is  nearly 
always  associated  with  imperfect  descent  of  the  testicle,  and 
if  symptoms  of  strangulation  appear  in  a  cryptorchid,  the 
possibility  of  an  interstitial  hernia  should  be  borne  in  mind  ; 
occasionally,  however,  such  abnormal  sacs  develop  after 
complete  descent  of  the  testicle  has  occurred.  There  are 
several  varieties  of  such  hemiae,  named  according  as  they 
possess  different  relationships  to  the  layers  of  the  abdominal 
wall ;  in  most  cases  there  are  two  processes  of  the  sac,  an 
intra-inguinal,  and  an  intra-abdominal  portion  ;  the  former 
is  of  very  varying  size,  and  depends  on  the  degree  of  descent 
of  the  testicle  ;  the  latter  is  the  essential  feature  of  this 
abnormal  form  of  hernia,  and  the  three  chief  anatomical 
varieties   are   as   follows  : — (i)    The   sac   lies   between   the 
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transversalis  fascia  and  the  peritoneum  (intra-parietal  or 
pro-peritoneal  hernia),  between  the  inguinal  canal  and  the 
iliac  fascia,  or  between  the  horizontal  ramus  of  the  pubis  and 
the  bladder.  Such  abnormal  extensions  of  the  sac  can  only 
be  discovered  during  operation.  (2)  The  sac  lies  between 
the  external  and  internal  oblique  muscles  ;  it  then  forms  a 
more  or  less  horizontal  swelling  above  the  level  of  Poupart's 
ligament,  covered  by  the  expanded  tendinous  portion  of  the 
external  oblique ;  this  is  called  an  inter-parietal  hernia. 
(3)  The  sac  has  passed  through  the  external  abdominal  ring, 
and  lies  on  the  surface  of  the  lov^^er  part  of  the  external 
oblique  ;  this  is  called  an  extra-parietal  hernia,  and  it  may 
closely  simulate  a  femoral  rupture.  If  these  abnormal  sacs 
are  met  with  during  the  course  of  herniotomy  for  strangula- 
tion, it  is  necessary  to  divide  the  structures  of  the  abdominal 
wall  until  they  are  fully  exposed,  so  that  the  neck  of  the 
intra-abdominal  sac  may  be  incised,  and  the  whole  sac 
removed ;  the  peritoneum  and  the  muscular  layers  must 
then  be  sutured  in  turn,  and  the  abdominal  wall  may  be 
strengthened  considerably  by  the  use  of  overlapping  sutures. 

(d)  Retrograde  Strangulation. — In  hernia  of  this  type  the 
strangulation  occurs  at  the  neck  of  the  sac,  but  the  affected 
omentum  or  intestine  lies,  not  within  the  sac,  but  inside  the 
abdomen  {vide  Fig,  22).  Such  a  state  of  affairs  is  rare,  but  it 
calls  for  consideration  owing  to  its  gravity  and  the  ease  with 
which  it  may  be  overlooked,  unless  the  surgeon  constantly 
makes  a  practice  of  inspecting  the  intestine  or  omentum 
adjacent  to  that  witliin  the  sac.  Occasionally  the  sac  con- 
tains nothing  but  offensive  fluid,  and  such  a  state  of  affairs 
renders  complete  exploration  on  the  abdominal  side  of  the 
neck  essential. 

3.  Unusual  Contents  of  the  Sac.  (i)  Hernia  0/  the 
Bladder. — Those  who  have  had  experience  of  the  radical  cure 
of  hernia  are  fully  aware  of  the  significance  of  a  thick,  soft 
mass  of  tissue,  which  is  sometimes  encountered  (;n  the  inner 
side  of  the  sac,  and  a  similar  mass  may  be  found  in  the 
presence  of  strangulation,  giving  tlic  imprcsbion  of  a  second 


THE  COMPLICATIONS  OF  EXTERNAL   HERNIA      477 

sac.  Such  a  protrusion  may  be  invaginated  into  the  inner 
wall  of  the  sac,  or  it  may  be  merely  adherent  to  its  inner 
side  ;  it  may  be  congested  and  red  from  strangulation,  but 
gangrene  rarely  occurs,  and  its  presence  is  not  of  serious 
import,  provided  that  its  wall  is  not  incised.  The  essential 
steps  are  to  identify  the  structure,  if  necessary  by  exploration 
of  the  bladder  with  a  sound,  and  secondly,  to  separate  the 
sac   very  carefully  from  the  bladder  wall,   observing  the 
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Fig.  22.— Retrograde  Strangulation  (after  Lejars). 


general  rule  that  the  neck  of  a  hernial  sac  should  not  be 
ligatured  until  it  is  clear  that  it  consists  only  of  cne  serous 
layer.  If,  by  any  mischance,  the  bladder  is  wounded  during 
operation,  the  opening  should  be  closed  immediately  with  a 
double  row  of  sero-muscular  catgut  sutures.  Where  the 
injury  is  recognised  at  once  and  treated  in  this  fashion, 
leakage  of  urine  rarely  occurs,  and  the  hernia  wound  may 
be  closed  without  drainage. 

(2)  The  Vermiform  Appendix  in  Hernial  Sacs.—\.\ke  any 
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Other  portion  of  the  intestine,  the  vermiform  appendix  may 
be  mcluded  m  the  sac  of  a  strangulated  hernia,  occasionally 
alone,  but  more  ofteii  together  with  other  intestine  or  omen- 
tum. If  it  is  found  in  a  state  of  congestion,  there  is  no  doubt 
that  appendicectomy  should  be  carried  out.  for  the  operation 
will  be  lengthened  only  by  a  few  minutes,  and  the  patient 
will  be  rid  of  an  obvious  source  of  danger. 

Another  direction  in  which  the  appendix  may  complicate 
hernia  is  in  the  occurrence  of  appendicitis  within  a  hernial 
sac.  Clinically,  the  condition  may  be  suspected  when  there 
are  indicatic.-s  of  a  febrile  illness,  pain  in  the  sac  and  the 
lower  abdomen,  vomiting,  and  constipation,  or  possibly 
diarrhoea,  together  with  diffuse  tenderness  in  the  hernial 
region  and  its  neighbourhood. 

Several     different     conditions    may    be    revealed    by 
herniotomy — 

(a)  The  sac  may  contain  only  inflammatory  fluid,  and  the 
appendix  may  lie  close  to  the  abdominal  aspect  of  the  neck. 
%  The  diseased  appendix  may  be  alone  in  the  sac. 
(c)  The  sac  may  contain  both  appendix  and  omentum. 
(<f)  The  hernia  may  be  large  and  irreducible,  with  the 
inflamed  appendix  in  its  midst. 

It  is  clear  that  the  ideal  course  in  aU  these  cases  is  to 
perform  appendicectomy  via  the  sac.  allowing  for  drainage 
of  the  infected  zone  through  the  neck  of  the  sac,  but  in  some 
cases  it  may  not  be  possible  to  draw  down  the  caput  caci 
sufliciently,   and   the   operation   must  then   be  performed 
through  an  abdominal  incision,  using  the  herniotomy  wound 
for  drainage  if  such  is  deemed  necessary.     Infected  omentum 
must  be  ligatu-ed  as  high  as  possible  and  excised.     In  the 
last-mentioned  pathological  picture  the  treatment  may  be 
ver>'  difficult,  and  it  may  occasionaUy  be  desirable  to  leave 
tiie  sac  contents  unreduced  after  treating  the  appendicular 
lesion,  the  treatment  of  the  hernia  being  left  for  a  future 
occasion. 

{Z)  Hernia  of  the  Uterine  Appendages.~The  ovary  and 
Fallopian  tube  may  be  found  in  the  sac  nf  a  hernia,  either 
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alone,  or  together  with  intestine  or  omentum.  When 
strangulation  occurs,  the  symptoms  closely  resemble  those 
of  other  strangulated  herniae,  though  the  intestinal  signs 
may  not  be  verj'  evident ;  redness  and  oedema  of  the  cover- 
ings of  the  sac  tend  to  appear  early.  The  need  for  operation 
is  usually  quite  clear,  but  the  correct  line  of  treatment  can 
be  determined  only  after  the  sac  has  been  opened.  If  the 
organs  are  merely  congested,  and  the  sac  contains  only  clear 
or  sanguineous  fluid,  recovery  will  commence  as  soon  as  the 
constriction  is  relieved,  and  reduction  with  subsequent 
radical  cure  can  be  carried  out ;  if,  however,  early  or  late 
gangrene  is  present,  as  it  often  is,  the  organs  must  be 
sacrificed,  and  drainage  through  the  neck  of  the  sac  estab- 
lished if  necessarj'.  A  Fallopian  tube  within  a  hernial  sac 
may  be  the  seat  of  si.lpingitis,  and  here  again  removal  will 
almost  certainly  be  indicated. 

(4)  Richter's  Hernia. — This  fonn  of  hern  is  more  fully 
described  as  a  partial  strangulated  enterocele,  and  it  i#  most 
often  seen  in  femoral  sacs.  Owing  to  the  fact  that  only  a 
part  of  the  lumen  of  the  gut  is  strangulated,  the  symptoms 
are  apt  to  be  less  pronounced  than  where  the  whole  diameter 
is  implicated,  but  this  renders  the  condition  all  the  more 
grave,  since  the  small  swelling  present  in  the  hernial  region 
may  be  overlooked,  and  thus  operative  treatment  may  be 
delayed.  As  regards  treatment,  if  the  portion  of  the  intes- 
tine recovers  its  tone  and  colour  after  the  relief  of  the  con- 
striction, reduction  and  radical  cure  may  be  perfumed ;  but 
in  considering  gangrenous  hernia  we  shall  be  obliged  to  refer 
again  to  Richter's  hernia,  owing  to  the  frequency  with  which 
localised  gangrene  is  present. 

(5)  Littn's  Hernia.  This  name  has  been  given  to  a 
strangulated  hernia  when  the  sac  contains  Meckel's  diverti- 
culum ;  it  is  exceedingly  rare,  and  clinically  it  resembles 
Richter's  variety  in  that  there  is  incomplete  obstruction  of 
the  intestine.  Treatment  ob\'iously  calls  for  amputation 
of  the  diverticulum,  and  careful  inspection  of  the  bowel  to 
which  it  is  attached. 
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4.  Complications  due  to  Taxis. — Taxis  was  at  one 
time  the  routine  method  of  dealing  with  strangulation,  but 
now  fortunately  it  is  rarely  employed,  and  many  of  the 
evils  due  to  such  a  risky  procedure  have  become  very 
unusual ;  but  it  must  be  remembered  that  taxis  is  still 
sometimes  performed  by  the  patient,  and  therefore  we  must 
be  aware  of  the  results  which  may  follow  it.  In  all  those 
cases  where  taxis  fails,  the  symptoms  of  strangulation  persist, 
or  the  patient  even  becomes  worse,  and  shows  signs  of 
collapse  and  peritoneal  infection.  It  must  be  admitted  that 
most  of  these  accidents  are  due  to  persistent  and  forcible 
efforts  at  reduction. 

(a)  /?crfMrftOM  cw  wassc.— In  this  case  both  sac  and  mial 
contents  are  reduced  into  the  extra-peritoneal  tissue  without 
relief  of  the  strangulation  ;  the  hernia  then  becomes  pro- 
peritoneal,  and  it  may  be  possible  to  detect  a  tense  rounded 
swelling  through  the  abdominal  wall.  If  such  an  accident 
has  occurred,  it  is  clear  that  only  a  complete  opening  up  of  the 
hernial  region  will  enable  the  surg'»on  to  deal  adequately- 
with  the  sac  and  its  contents,  and  it  is  fortunate  if  operation 
is  undertaken  before  gangrene  becomes  imminent. 

(6)  Hernia  en  bissac— In  the  case  of  a  bilocular  hernial 
sac  it  is  possible  to  reduce  the  contents  of  the  lower  compart- 
ment into  the  upper,  whilst  the  constriction  at  the  neck  still 
remains ;  if  the  upper  sac  lies  at  a  deeper  level  it  may  appear 
that  reduction  has  been  effected  and  yet  the  symptoms  of 
strangulation  persist. 

(c)  Rupture  of  the  Sac,  and  reduction  into  the  extra-peritoneal 
tissues  (vide  Fig.  23).— If  the  neck  still  remains  intact 
strangulation  may  persist,  and  the  contents  may  be  pushed 
through  a  rupture  of  the  sac  wall  into  the  extra-peritoneal 
tissue.  The  diagnosis  of  this  condition  is  har'lly  possible 
before  operation. 

(d)  Tearing  away  of  the  Sac  at  its  Neck  (vide  Fig.  24)  .—Here 
a  circumferential  rent  is  produced  as  the  result  of  considerable 
force,  and,  whilst  the  constriction  remains  unrelieved,  the 
hernial  contents  maybe  pushed  into  the  extra-peritoneal  tissue. 
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(e)  Persistent  obstruction  after  successful  reduction.— 
Taxis  may  succeed  in  returning  the  contents  of  the  hernial 
sac  into  the  peritoneal  cavity,  but,  owing  to  adhesions 
between  the  coils  of  intestine,  or  to  omental  bands  or 
apertures,  obstruction  may  persist ;    this  condition  may  be 


Fig.  23. — Rupture  of  sac,  and  reduc- 
tion into  extra-peritoneal  tissues 
(after  l^jars). 


Fig.  24. — Rupture  of  neck  of  sac 
(after  Lejars). 
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due  to  injury  caused  during  taxis,  for  if  both  omentum  and 
bowel  lie  within  the  sac  the  former  may  be  torn  and  the 
intestine  pushed  through  the  opening;  a  condition  of 
intra-abdominal  strangulation  •  may  thus  be  produced,  and 
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the  clinica!  picture  becomes  one  of  intestinal  obstruction 
with  consecutive  peritonitis. 

(/)  Rupture  of  the  intestine. — It  would  appear  that 
considerable  violence  is  needed  to  cause  actual  rupture  of 
the  gut  within  the  sac,  but  within  our  own  experience  such 
an  accident  has  followed  taxis  performed  by  the  patient 
himself.  In  this  case,  the  man,  who  had  often  reduced  his 
inguinal  hernia  before,  found  it  painful  and  irreducible  ; 
he  used  a  good  deal  of  force  and  reduced  it  "  with  a  bang 
like  the  bursting  of  a  paper  bag."  At  operation  the  sac  was 
found  to  contain  onlj'  a  little  offensive  fluid  ;  on  opening 
the  abdomen  a  small  rupture  of  the  ileum  was  found,  with 
earlj-  peritonitis  ;  the  ileum  was  sutured,  and  the  man  made 
a  good  recovery.  In  this  case  there  was  no  fsecal  extravasa- 
tion, and  thus  the  successful  issue  was  favoured. 

{g)  Peritonitis  without  rupture  of  the  gut. — Reduction  of 
invisible  intestine  may  sometimes  mean  the  return  to  the 
peritoneal  cavitj-  of  intestine  with  blood  supply  damaged 
beyond  recovery ;  in  this  case  not  only  are  the  signs  of 
strangulation  not  relieved,  owing  to  paralysis  of  the  intestine, 
but  infection  of  the  peritoneum  rapidly  ensues  through  the 
damaged  bowel  wall.  Occasionally  a  condition  of  paralysis 
of  the  gut  remains  after  reduction,  and  this  leads  in  the  first 
place  to  obstruction  since  peristalsis  is  inhibited,  and  later 
on,  to  peritonitis.  The  increasing  distension  of  the  abdomen, 
and  inability  to  pass  faeces  or  flatus,  are  the  characteristic 
features  of  the  onset  of  this  complication.  Pain  is  less  than 
the  pain  of  hernia,  and  it  may  be  almost  negligible. 

Treatment. — It  is  clear  that  the  exact  state  of  affairs  in 
these  cases  cannot  be  diagnosed  with  any  degree  of  accuracy, 
but  the  need  for  early  exploration,  where  untoward  symptoms 
are  present  after  apparently  successful  taxis,  is  abundantly 
clear,  and,  as  a  general  rule,  the  best  method  of  procedure  is 
to  explore  first  the  hernial  region,  and  then  the  wound  may 
be  enlarged  so  as  to  gain  access  to  the  peritoneal  cavity  if 
necessary.  In  some  instances  it  may  be  wiser  to  operate 
through  two  wounds,  but  the  duty  of  the  surgeon  is  to  relieve 
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the  immediate  condition  even  at  the  risk  of  weakening  the 
abdominal  wall. 


Strangulated  Femoral  Hernia 

Strangulation   in   the    femoral   canal    has   alwa\-s    been 
treated  on  sounder  surgical  principles  than  in  the"  case  of 
ingumal  or  umbilical  hernia,  and  rarelv  indeed  is  an\-  attempt 
at  taxis  made  in  these  cases.     One  reason  for  this  is  the 
knowledge  that  the  strangulating  agent  is  usually  outside 
the  sac,  composed  of  unyielding  fibrous  tissue,  in  the  shape 
of  Gimbemat's  ligament.     The  cUnical  picture  is  well  known 
but  occasionally  an  inflamed  lymphatic  gland  is  mistaken  for 
a  strangulated  femoral  hernia,  and  at  other  times  there  may 
be  a  doubt  as  to  whether  a  given  hernial  swelling  is  inguinal 
or  femoral  m   nature.     It   is   characteristic   of  a  femoral 
hernia  escaping  through  the  saphenous  opening,  that  it  tends 
to  pass  forwards,  upwards,  and  outwards  in  the  direction  of 
the  anterior  superior  iliac  spine,  but  the  neck  of  the  rupture 
IS  always  below  Pouparfs  ligament,  outside  the  pubic  spine 
and    internal    to    the    femoral    vessels.     Another    feature 
possessed  by  an  irreducible  femoral  hernia  is  its  lateral 
mobUity,  so  that  if  the  body  of  the  swelling  be  grasped  it  can 
be  readUy  moved  from  side  to  side  ;   this  will  serve  to  dis- 
tmguish  It  from  an  inguinal  hernia  and  from  enlarged  glands 
in  the  groin.     However,  it  is  more  in  the  interest*  of  the 
patient  to  explore  in  all  doubtful  cases  than  to  postpone 
•jperation  with  a  view  to  certain  diagnosis. 

Steps  of  the  Operation,  i.  Exposure  of  the  sac  —The 
only  preliminary  to  the  skin  incision  that  is  needed,  is  shaving 
and  pamting  with  iodine.  Either  an  oblique,  vertical  or 
curved  incision  may  be  used,  according  to  the  prefer  ce  of 
the  surgeon  ;  the  advantage  of  the  oblique  or  curved  incision 
IS  said  to  be  that  it  gives  readier  access  to  the  neck  of  the 
sac  and  the  femoral  ring,  and  facilitates  the  radical  cure 
stage  of  the  operation.  In  any  case  the  wound  should 
e.xtend  well  above  Pouparfs  ligament,  so  that  the  region  of 


r 

it 


n 


ir 


i 


li 


i  ! 


484 


ACUTE  A B DOM IX A L  DISEASES 


Strangulation  is  thoroughly  exposed,  and  the  first  step  in 
the  operation  should  be  to  free  the  sac  in  its  whole  extent 
before  opening  it.  A  femoral  sac  usually  has  a  quantity  of 
fat  adherent  to  its  outer  wall,  but  the  other  coverings  may 
be  very  thin,  so  that  care  must  be  taken  in  deepening  the 
wound,  and  the  appearance  presented  may  be  that  of  a 
tense  blood  cyst.  It  is  desirable  to  detach  all  the  structures 
from  the  surface  of  the  sac  before  incising  it,  so  that  the  neck 
may  be  fully  exposed  and  its  relationship  to  Poupart's  and 
Gimbemat's  ligaments  determined. 

2.  Relief  of  strangulation. — The  sac  should  now  be  opened 
by  the  cautious  division  of  the  successive  layers  of  tissue 
held  up  by  forceps.     Blood-stained  fluid  usually  escapes  as 
soon  as  the  peritoneal  layer  is  divided,  but  one  must  be 
prepared  to  come  directly  upon  bowel  or  omentum.     The 
edges  of  the  sac  should  be  secured  by  pressure  forceps,  and 
it  should  be  laid  open  from  the  fundus  nearly  up  to  the  neck, 
so  that  the  contents  can  be  fully  examined.     These  should 
next  be  bathed  with  warm  saline  and  gently  pulled  open, 
for  it  is  not  always  necessary  to  divide  or  stretch  the  tissues 
which  have  obstructed  the  return  of  the  hernia.     In  some 
cases  gentle  traction  will  enable  the  constriction  to  be  ex- 
amined, and  by  careful  manipulation,  reduction  may  be 
effected ;  but  in  no  case  miist  any  attempt  at  reduction  be 
made  until  inspection  has  proved  the  viability  of  the  sac 
contents.     If  omentum  is  present,  the  strangulated  portion 
should  be  ligatured  and  excised,  and  this  can  usually  be 
done  before  steps  are  taken  to  increase  the  circumference  of 
the  crural  ring.     This  enlargement  may  often  be  effected 
without  the  us€  of  scissors  or  knife,  for  it  is  possible  to  pass 
the  index  finger  gently  between  bowel  and  the  sa'  wall,  and 
thus  to  dilate  the  -'emoral  ring  sufficiently  to     nable  the 
strangulated  tissue  to  be  brought  down  for  inspection,  and 
to  be  easily  reduced.     By  this  method  the  fibrous  ring 
outside  the  neck  of  the  sac  can  be  stretched  considerably,  but 
it  should  not  be  employed    t  the  bowel  is  gangrenous,  since 
injury  to  the  gut  might  occur  at  the  level  of  the  neck  of  the 
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sac.  If  incision  is  necessary,  it  is  the  structures  on  tho  inner 
side  of  the  crural  ring  which  are  usually  divided,  but  the 
old-fashioned  method  of  iiirking  Gimbernat's  ligament  with 
a  hernia  knife  is  open  to  drawbacks,  and  whatever  is  di\ided 
should  be  plainlj'  seen.  Personally,  we  have  found  that  tlie 
simplest  and  quickest  method  of  dealing  with  the  strangula- 
tion is  by  partially  dividing  Poupart's  ligament  over  tiie 
anterior  aspect  of  the  sac,  and,  since  the  steps  of  the  radical 
cure  require  the  bringing  down  of  Poupart's  ligament  for 
suture  to  the  pectineal  fascia,  wo  can  't-e  no  disadvantage 
in  this  method  of  operating,  although  most  text-books 
condemn  the  division  of  this  ligament.  Complete  division 
is  needed  only  where  a  hernio-laparotomy  becomes  necessary 
for  resection  and  anastomosis,  and  we  have  never  regretted 
partial  section  of  this  structure,  and  do  not  remember  to 
have  seen  any  local  weakness,  or  recurrence  of  the  hernia,  as 
a  result.  The  ease  with  which  one  blade  of  a  pair  of  blunt- 
pointed  scissors  can  be  passed  betvveen  the  neck  of  the  sac 
and  Poupart's  ligament  makes  this  method  the  quickest  and 
saff  L  for  the  relief  of  strangulation.  The  risk  (jf  damage  to 
an  abnormal  obturator  artery  alone  is  enough  to  make  the 
attack  on  Gimbernat's  ligament  undesirable,  for  if  it  is 
wounded  it  gives  rise  to  troublesome  bleeding,  and  delays 
the  operation  considerably. 

3.  Reduction  and  radical  cure. — If  any  omentum  present 
has  been  dealt  with  in  the  usual  way,  and  the  intestine  has 
been  reduced,  it  remains  only  to  deal  with  the  sac  and  to 
close  the  femoral  ring.  The  former  is  treated  by  ligature 
at  the  neck  and  removal  ;  the  lu  *er  may  be  closed  in  a 
variety  of  ways,  but  so  far  as  our  experience  goes  there  is 
little  evidence  that  anything  more  is  necessary  than  the 
union  of  Poupart'*  ligament  to  the  fascia  covering  the 
pectineus  muscle.  A  silk  purse-string  suture  passed  suc- 
cessively through  Gimbern;\t's  ligament,  the  pectineal 
fascia,  the  inner  aspect  of  the  sheath  of  the  femoral  vessels, 
and  Poupart's  ligament  effects  this  very  well,  and  additional 
security  may  be  obtained  by  passing  two  sutures  through 
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Poiipart's  ligament  and  tlie  pectineal  fascia  over  the  purst- 
string.  Recurrence  after  this  form  of  radical  cure  is  ver\ 
rare,  and,  with  reference  to  the  integrity  of  Poupart> 
hgament,  it  matters  little  provided  that  any  incision  througli 
it  is  carefully  sutured  by  this  method  of  closing  the  femoral 
ring,  whereby  the  ligament  is  brought  down  about  half  an 
incli  below  its  normal  level. 

After  treatment.— -IXm:  same  lines  should  be  followed  a- 
in  the  rase  of  strangulated  inguinal  hernia. 


Strangfulated  Umbilical  Hernia 

Two  factors  have  combined  to  make  the  progncjsis  in 
strangulation  of  umbilical  more  grave  than  obtains  in  the 
case  of  either  inguinal  or  femoral  hernia.  One  is  that 
palliative  treatment  has  too  often  been  relied  upon  in  the 
past,  and  the  other  is  that  efficient  radical  cure  of  such  a 
rupture  is  undoubtedly  more  difficult  than  that  of  the  other 
\arieties.  Strangulation  in  these  hemiae  is  more  likely  to 
be  complicated  by  long-standing  adhesions  and  chronic 
irreducibihty.  At  St.  Thomas's  Hospital  in  the  year  1899 
nearly  twice  as  many  strangulated  as  non-strangulated 
umbilical  hemiae  were  operated  upon  ;  in  1909  the  proportion 
of  strangulated  to  reducible  and  irreducible  was  3  to  25. 
Such  a  change  in  statistics  indicates  a  diminution  in  the 
occurrence  of  strangulation  in  this  disease. 

Umbilical  Herniotomy.— As  in  the  case  of  other  hernia 
operations,  a  general  anaesthetic  is  to  be  preferred,  but  local 
infiltration  will  suffice  where  the  condition  of  the  patient 
does  not  warrant  inhalation  anaesthesia. 

I.  The  incision. — Whether  the  swelling  is  strictly  um- 
bilical or  par-umbilical  matters  little,  and  we  prefer  an 
operation  following  the  plan  of  W.  J.  Mayo,  the  essential 
features  of  which  are  that  the  suture  line  should  be  hori- 
zontal, and  that  the  planes  of  the  abdominal  wall  should  be 
overlapped.  A  transverse  skin  incision  is  the  best,  and  it  is 
often  desirable  to  make  an  elliptical  wound  so  as  to  excise 
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the  redundant  skin  and  fat  over  tlu'  sac.  Can-  must  bt- 
taken  in  dividing  the  skin  that  the  sac  is  not  opened  un- 
intentionally, for  both  sac  wall  and  subcutaneous  tissue  may 
be  considerably  stretched  and  thinned  in  the  centre.  NO 
attempt  should  be  made  to  isolate  the  sac  before  opening  it, 
but  the  sac  wall  and  its  coverings  should  be  removed  ai 
masse  from  the  most  prominent  part  of  tlie  hernia.  Adherent 
omentum  is  a  source  of  much  difficulty  in  tliese  cases,  and 
the  simplest  course  is  to  remove  portions  of  it  together  with 
the  sac  wnll. 

2.  Relief  of  the  constriction. — It  must  be  remembered 
that  in  the  case  of  umbilical  hernia,  strangulation  within 
the  sac  is  almost  as  common  as  strangulation  outside  the 
neck,  so  that  it  is  desirable  first  to  free  the  contents,  and  then, 
with  knife  or  scissors,  to  enlarge  the  umbilical  ring.  The 
neck  of  the  sac  is  often  firmly  adherent  to  the  fascial  plane, 
so  that  whatever  is  divided  should  be  freely  exposed  to  view. 

3.  Reduction  of  hernial  contents. — WTien  the  omentum 
has  been  cut  short,  adhesions  divided,  and  the  hernial  ring 
enlarged,  the  intestine  should  be  withdrawn  for  inspecticm, 
bathed  with  hot  saline,  and  returned  to  the  abdomen  ;  but 
before  doing  this  it  is  important  to  pass  the  finger  inside 
the  abdomen  to  make  sure  ♦hat  the  abdominal  aspect  of  the 
hernial  orifice  is  free  from  adherent  bowel  or  omentum.  In 
s(jme  recurrent  cases  adhesions  in  this  situation  are  so  firm 
that  division  of  them  would  dangerously  prolong  the  opera- 
tion, and  one  may  feel  obliged  to  leave  them,  but,  if  a  satis- 
factory radical  cure  is  to  be  carried  out,  it  must  be  possible 
to  pull  up  the  peritoneum  forming  the  neck  of  the  sac  and 
suture  it  without  tension. 

4.  Radical  cure. — The  peritoneum  must  be  freed  from 
the  aponeurotic  margins  of  the  hernial  ring,  and  freed 
sufficiently  to  enable  it  to  be  sutured  horizontally,  without 
tension,  after  the  redundant  part  of  the  sac  is  cut  awaj-. 
The  aponeurotic  layer  should  then  be  converted  into  an 
upper  and  a  lower  flap  b}'  horizontal  cut?  from  the  lateral 
ext'^emities  of  the  opening.     The  lower  flap  must  next  be 
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secured  to  the  deep  aspect  of  tlie  upjxr  by  mattress  sutun  s 
.»s  shown  in  Fig.  25,  and  then  the  lower  margin  of  the  up|Mr 


Fig.  25.— Radical  cure  of  umbilical  hernia  (MayoV 

flap  may  be  stitclied  to  the  surface  of  the  lower  apnnenrnsi-i. 
The  skin  should  be  closed  with  a  Kocher's  glass  drainage 
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tube  left  between  the  stitches  for  twenty-four  hours,  to  drain 
off  serum  from  the  space  remaining  beneath  the  skin. 

It  must  be  admitted  that  occasionally  the  reduction  of 
a  strunKulated  umbilical  hernia  is  extremely  difficult,  owinj,' 
to  the  presence  of  numerous  firm  intra-saccular  adhesions, 
and  if  the  patient  is  old  and  feeble,  or  bronchitic,  as  is  fre- 
quently the  case,  it  may  not  be  desirable  to  spend  more 
time  than  is  re(juired  to  relievo  tiie  Strang  ilation  and  remove 
adherent  onionttim.  Treatment  of  the  sac  and  abdominal 
wall  may  then  be  left  lor  another  <»jM'ration.  If  the  patient 
is  kept  at  rest  in  bed  between  the  two  (tperations  a  perfectly 
good  result  may  be  obtained  by  this  proceeding. 

Ventral  Hernia 

This  does  not  differ  greatly  from  umbilical  hernia  in  its 
clinical  aspect  ;  it  usually  occurs  at  the  site  of  a  previous 
abdominal  incision  or  injury  to  the  abdominal  wall,  and  as 
a  result  of  this  the  sac  may  be  very  thin,  or  e\en  absent, 
over  some  part  of  th"  hernial  protrusion,  so  that  omentum 
or  intestine  is  direitly  adlr^rent  lo  Uie  overlying  skin.  Vhe 
incision,  therefore,  must  be  deepened  with  great  care,  but 
the  steps  for  the  cure  of  the  hernia  are  essentially  similar  to 
those  used  in  umbilical  herniotomy,  and  the  margins  of  the 
orifice  should  be  separated  in  their  several  planes  and  united 
by  overlapping  suture. 
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The  Rarer  Forms  of  Hernia 

Obturator  Hernia. — This  variety  of  strangulated  hernia 
is  particularly  grave  owing  to  the  deep  situation  of  the 
swelling,  and  by  reason  of  the  difficulties  of  the  operation. 
If  the  hernial  swelling  is  large,  lying  in  the  upper  part  of  the 
adductor  region,  on  the  inner  side  of  the  femoral  vesst'-.  it 
may  be  recognised  before  operation,  but  the  diagno^  is 
rarely  made  until  the  abdomen  has  been  opened  for  5ympt>ims 
of  intestinal  obstruction.     It  is  easy  to  understand  that  a 
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small  obturator  hernia  may  be  overlooked,  and  the  onlv 
characteristic  sign,  in  addition  to  obstruction,  and  the 
existence  of  a  hernial  swelling  of  variable  size,  is  that  caused 
by  pressure  on  the  obturator  nerve ;  pain  radiating  down 
the  inner  side  of  the  thigh  towards  the  back  of  the  knee  m.  y 
suggest  tlie  correct  diagnosis  in  a  doubtful  case,  and  it  is 
said  to  be  rarely  absent.  In  the  female,  vaginal  examination 
may  reveal  a  tender  band  or  swelling  at  the  internal  orifice 
of  the  obturator  foramen.  Absence  of  hernial  swellings  in 
the  inguinal  and  femoral  rings  aids  the  diagnosis  of  obturator 
hernia,  but  such  a  rupture  may  be  mistaken  for  a  femoral 
hernia  of  the  pectineal  type.  It  is  rarely  met  with  until  after 
middle  age. 

As  regards  treatment,  since  the  diagnosis  is  rarely  made 
until  the  abdomen  is  opened  for  the  relief  of  obstruction, 
the  operation  should  be  conducted  through  the  laparotomy 
wound  with  great  care  to  avoid  soiling  of  the  peritoneum, 
and  the  Trendelenburg  position  will  probably  be  found  of 
great  value.  A  finger  passed  down  to  the  obturator  foramen 
will  usually  dislodge  the  ensnared  loop  of  bowel,  and  this 
may  be  aided,  if  necessary,  by  external  pressure,  but  the 
intestine  should  be  surrounded  with  gauze  pods  to  prevent 
infection  of  the  peritoneum,  and,  in  case  rupture  occurs,  it 
is  wiser  to  clamp  the  two  limbs  of  the  affected  loop  of  gut, 
which  is  nearly  always  jejunum  or  ileum.  With  these  pro- 
cautions,  even  resection  and  anastomosis  may  be  successiuUy 
carried  out  in  this  disease.  Some  attempt  at  a  radical  cure 
should  he  made,  and  probably  the  most  efficient  method  is 
b\-  invagination  of  the  sac  into  the  peritoneal  cavity  with 
ligature  and  excision  of  its  fundus.  Such  a  proceeding 
requires  an  incision  through  the  pectineus  muscle  in  addition 
to  the  abdominal  wound,  and  a  case  described  by  Corner  and 
Muggins  (Trans.  Roy.  Soc.  Med.,  Feb.  1909),  in  which  this 
method  was  adopted,  has  yielded  an  ex    llent  result. 

Sciatic  Hernia. — This  rare  her  occurs  in  three 
varieties;  it  may  emerge  through  t;  gr-at  sacro-sciatic 
notch,  and   appe.nr  either  above   or  Lclov      ,c  pxriformis 
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muscle,  or  aft -in.  it  may  pass  out  through  the  lesser  sacro- 
sciatic  li-^  ^'  ii  ;;  j'ospipous  sciatic  hernia).  Its  interest  is 
mainly  p  ithological  lor  t  causes  no  appreciable  swelling  of 
the  butt  :k.  and  W'.  JHeff,  in  the  Revue  de  Chirurgie, 
1891,  pag'i  vy).  t-,us  uescribes  a  case: — "The  left  gluteal 
region  presented  a  normal  appearance  ;  there  was  no  red- 
ness, no  oedema,  no  swelling  evident  either  on  inspection  or 
palpation.  Pressure  with  the  finger-tip  caused  pain  only 
over  a  very  limited  area  of  the  size  of  a  shilling.  This  area 
was  situated  3J  inches  from  the  middle  line  in  the  upper 
part  of  the  buttock,  over  a  line  extending  from  the  posteiior 
superior  iliac  spine  to  the  posterior  part  of  the  great  tro- 
chanter." The  patient  exhibited  definite  symptoms  of 
intestinal  obstruction,  which  followed  the  onset  of  the 
gluteal  pain,  and  this  had  come  on  suddenly  after  muscular 
effort ;  the  usual  hernial  orifices  were  free. 

Lejars  says  that  the  principal  features  of  such  cases  are 
the  symptoms  of  intestinal  obstruction,  associated  with  the 
presence  of  localised  pain  in  the  upper  part  of  the  buttock, 
at  the  junction  of  the  upper  and  middle  thirds  of  the  ilio- 
trochanteric  line,  or,  in  the  case  of  the  subspinous  variety, 
at  the  junction  of  the  lower  and  middle  thirds  of  this  line. 

Treatment. — If  the  diagnosis  is  made  during  coeliotomy 
for  symptoms  of  obstruction, it  maybe  possible  to  disengage 
the  bowel  in  the  waj'  which  we  have  already  considered  in 
dealing  with  obturator  hernia,  but  sciatic  herniotomy  is  a 
recognised,  though  rather  difficult,  operation,  owing  to  the 
proximity  of  the  gluteal  artery,  which  usually  passes  over 
the  upper  aspect  of  the  neck  of  the  sac.  The  primary 
incision  should  be  similar  to  that  used  for  ligature  of  the 
gluteal  arterj-,  directed  downwards  and  forwards  from 
the  posterior  superior  iliac  spine  to  the  great  trochanter ;  the 
fibres  of  the  gluteus  maximus  must  be  split,  and  the  sac 
should  be  exposed  and  opened.  The  neck  may  be  capable 
of  enlargement  by  digital  pressure,  but  if  an  incision  must 
be  made,  it  should  be  in  a  downward  and  outward  direction 
after  the  gluteal  vessels  have  been  located.     If  anything 
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beyond  reduction  is  needed,  the  abdomen  must  be  opened, 
and  several  successful  cases  have  been  recorded  whei-  treat- 
ment has  been  carried  out  by  the  abdominal  route  aloni'. 
Possibly  the  same  type  of  radical  cure  as  in  obturator  hernia, 
by  invagination,  ligature,  and  excision  of  the  sac,  might  bt- 
practised  in  sciatic  cases. 

Lumbar  Hernia. — A  lumbar  hernia  usually  protrudes 
through  the  triangle  of  Petit,  which  is  bounded  below  by 
the  crest  of  the  ilium,  in  front  by  the  posterior  border  of  the 
e.xternal  oblique,  and  behind  by  the  anterior  border  of  the 
latissimus  dorsi ;  its  floor  is  formed  by  the  internal  oblique 
and  the  lumbar  fascia.  Other  lumbar  hernis,  however, 
are  described,  including  one  situated  just  below  the  tip  of 
the  twelfth  rib,  and  another  due  to  a  protrusion  through  the 
external  oblique,  or  the  latissimus  dorsi,  close  to  their 
attachment  to  the  iliac  crest.  These  hemiae  may  be  strangu- 
lated, and  such  an  accident  is  said  to  be  far  from  uncommon, 
though  we  have  no  personal  e.xperience  of  this  complication. 
Operative  treatment  on  the  lines  already  laid  down  presents 
no  difficulties  in  such  cases,  and  closure  of  the  opening  can 
be  secured  by  overlapping  suture  of  the  margins  of  the 
aperture. 

Hernia  through  the  Pelvic  Floor.— These  are  very 
imcommon  ;  they  originate  in  a  descent  of  the  peritoneum 
forming  Douglas's  pouch,  and  may  be  perineal,  labial, 
vaginal,  or  rectal.  The  first,  in  the  male,  appears  on  one  or 
other  side  of  the  middle  line  between  the  anus  and  the 
scrotum,  or  else  close  to  the  lower  border  of  the  gluteus 
maximus,  behind  and  beside  the  anus.  In  the  female,  such 
a  hernia  is  termed  pudendal,  and  occupies  the  posterior 
portion  of  the  labium  majus  ;  its  pedicle  may  be  felt  on 
A-aginal  examination.  A  vaginal  hernia  may  push  in  front 
of  it  a  part,  or  even  the  whole,  of  the  posterior  vaginal  wall, 
and  in  the  former  variety  strangulation  is  particularl\- 
liable  to  occur.  A  rectal  hernia  pushes  the  anterior  wall  (if 
the  rectum  before  it,  and  it  may  protrude  through  the  anus, 
having  the  appearance  of  a  prolapse  ur  rectal  polyp. 
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The  diagnosis  of  these  conditions  depends  on  a  careful 
and  accurate  vaginal  and  rectal  examination,  and  the  treat- 
ment in  the  event  of  strangulation  requires  full  exposure  of 
the  sac,  and  its  removal  after  the  reduction  of  its  contents, 
as  far  as  this  is  practicable. 


Gangrenous  Hernia 

The  occurrence  of  gangrene  within  a  hernial  sac,  what- 
ever the  anatomical  nature  of  the  hernia,  indicates  a  grave 
prognosis,  and  this  is  often  due  to  the  fact  that  the  patient 
has  been  poisoned  by  faecal  absorption  before  the  surgeon 
has  a  chance  of  doing  what  is  necessary  for  the  local  con- 
dition ;   in  fact  he  is  often  hampered  in  his  efforts  because 
the  correct  treatment  means  prolonging  the  operation,  and 
he  hesitates  to  do  what  the  local  condition  demands,  fearing 
that  the  patient  cannot  stand  it.     On  the  whole  we  believe 
that  the  boldest  course  yields  the  best  results,  :rA,  where 
the  condition  of  the  patient  is  bad,  it  is  the  anae„.   c:tic  and 
not   the   operation,    which  is   fraught   with   danger.     The 
introduction  of  spinal  and  local  analgesia  has  done  much 
to  facilitate  operation  even  in  the  worst  c-s^s.  so  that, 
whilst  recognising  the  futility  of  elaborate  operations  on 
moribund  patients,  we  would  urge  that  no  cases  of  strangu- 
lated hernia  should  be  allowed  to  die  without  some  effort 
at  relief. 

Clinical  Signs  of  Gangrene.— These  ma^-  be  briefly 
considered,  although  it  is  important  to  remember  that  un- 
suspected gangrene  may  be  found  affecting  a  portion  of  the 
sac  contents  when  the  condition  of  the  patient  is  quite  good, 
and  yet,  on  the  other  hand,  a  patient  may  suffer  so  severeh' 
from  the  effects  of  intestinal  obstruction  that  gangrene  ma\- 
be  suspected  when  the  bowel  is  merely  congested.  The 
leading  characteristics  of  oncoming  gangrene  are  diminution 
of  pain,  and  loss  of  tension  in  the  ^dc ;  there  may  be  a  fall 
of  temperature,  and  the  pulse  usually  becomes  rapid  and 
feeble  ;  sweating  is  often  seen,  the  face  becomes  pinched  and 
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anxious  ;  vomiting  may  cease,  but  abdominal  distension 
tends  to  occur,  and  hiccough  may  be  troublesome.  Consti- 
pation IS  absolute,  and  neither  faeces  nor  flatus  are  passed 
H  the  condition  remains  unrelieved,  the  patient  dies  a  com- 
parativ;ely  painless  death  from  intestinal  and  peritoneal 
toxaemia.  *^ 

nn  Jr*fh'"rn  ~^*"'u '"''^'    ^''    ^^PProximately   considered 
under  the  following  heads  :-(i)  Suspected  gangrene.     (2) 
Gangrenous  patches.     (3)  Diffuse  gangrene.     (4)  Gangrene 
with  perforation  within  the  sac.     The  last  mentioned  repre- 
sents the  spontaneous  relief  of  gangrene,  and  may  lead  to 
secondary  perforation  of  the  sac,  and  the  production  of  a 
fjEcal  fistula  or  an  artificial  anus,  and  we  can  remember 
having  seen  a  case  of  umbilical  hernia  where  several  inches 
of  the  bowel  had  separated  as  a  slough,  together  with  the 
front  of  the  sac  and  abdominal  wall,  leaving  two  free  ends  of 
smaU  mtestine.     Such  a  process  usually  leads  to  peritoneal 
mfection,  either  because  the  bowel  resists  separation  until 
obstructive   peritonitis   develops,    or   else   from    backward 
extension  from  the  sac  to  the  peritoneal  cavity. 

I.  Smpectedgangrene.-Q^.u^x^^^  of  intestine  is  generallv 
easy  of  recognition,  but  there  may  be  many  intermediate 
grades,  which  can  only  be  characterised  as  suspicious.     If 
the  bow^el  has  completely  lost  its  polish  and  resiliency,  and 
IS  grayish-black  in  colour,  with  no  pulsation  of  the  mesenteric 
v-essels  to  be  felt,  it  is  clear  that  gangrene  is  present ;  but  if 
there  is  only  some  loss  of  polish  and  resiliencv,  and  if  feeble 
pulsation  can  still  be  felt  in  the  mesentery,  it  is  possible  that 
rehef  of  the  strangulati^     will  enable  recovery  to  ensue, 
hough  there  are  many  cases  where  it  is  hardly  justifiable  to 
take  the  risk  of  returning  such  damaged  intestine  to  the 
peritoneal  cavity.    The  question  can  often  be  decided  when 
the   constriction  is  relieved,  the  bowel  puUed  down,  and 
bathed  wath  hot  saline  ;  if  there  is  no  obvious  improvement 
withm  a  few  minutes,  it  is  probable  that  the  vascular  damage 
has  proceeded  too  far  to  allow  return  to  a  healthy  state  and 
such  mtestme,  loaded  as  it  is   with  infective  organisms 


THE   COMPLICATIOSS   OF  EXTERNAL   HERXIA      495 


cannot  with  safety  be  reduced  and  the  operation  conchided 
with  a  radical  cure.     Several  courses  are  open  to  the  su'"geon. 
Small  areas  of  doubtful  intestine  may  be  invaginated  with 
Lembert  sutures  so  that  the  suture  line  is  at  right  angles  to 
the  long  axis  of  the  gut,  but  if  most  of  the  bowel  is  thus 
affected  the  question  of  resection  arises.     If  there  is  much 
doubt  it  is  probably  better  to  err  on  the  side  of  removal 
rather  than  to  leave  anything  to  chance,  but  if  resection  is 
judged  to  be  unnecessary  there  are  two  plans  which  have 
often  been  successful ;  these  are : — {a)  the  constriction  being 
relieved,  and  the  bowel  inspected,  it  is  returned  just  within 
the  neck  of  the  sac  and  anchored  so  that  if  recovery  does 
not  ensue  adhesions  will  form,  and  leakage  will  follow  the 
path  of  least  resistance  through  the  neck  of  the  sac.     The 
only  difficulty  is  to  ensure  the  fixity  of  the  suspected  intestine 
at  the  abdominal  orifice  of  the  sac  ;   this  may  best  be  done 
by  passing  a  piece  of  narrow  rubber  tubing  through  the 
mesentery  half-an-inch  away  from  the  bowel,  and  securing 
its  free  ends  around  a  wide  gauze  plug  with  which  the 
external  wound  is  packed.     If  all  goes  well  the  tube  can 
be  slipped  out  at  the  end  of  four  or  five  days  and  the  second 
stage  of  the  operation  completed  by  a  radical  cure.     It  is 
important  that  this  tube  should  not  be  drawn  tight,  or 
obstruction,  due  to  kinking  of  the  bowel,  maj-  be  caused. 
If  actual  gangrene  occurs,  the  resulting  faecal  fistula  must  be 
operated  upon  before  the  skin  is  destroyed  by  digestive 
action,  or  the  patient's  vitality  lowered.     (6)  The  constric- 
tion may  be  relieved,  and  the  doubtful  intestine  pulled  down 
and  fixed  in  the  wound  by  a  loop  of  rubber  tubing,  gauze 
packing,  or  a  few  sutures.     If  recovery  takes  place  these 
restraints  should  be  removed,  and  as  the  vitality  of  the  gut 
returns  there  will  be  a  tendency  for  it  to  withdraw  spon- 
taneously into  the  abdomen.     If  this  has  not  occurred  at 
the  end  of  a  week,  the  recent  adhesions  may  be  broken  down, 
the  bowel  reduced,  and  a  radical  cure  undertaken.     If  the 
worst  happens,  the  gangrenous  bowel  will  perforate  outside 
the  abdomen,  and  such  a  facal  fistula  is  fairly  eas}'  to  deal 
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with  after  a  few  days,  when  the  toxicity  of  the  intestinal 
contents  has  diminished. 

Of  these  two  methods,  the  first  appeals  to  us  as  being 
the  soimder  for  merely  suspicious  intestine,  seeing  that  if 
it  is  necessary  to  withdraw  the  bowel  from  the  sac  probable- 
primary  resection  and  anastomosis  is  the  operation  of  choice. 

2.  Gangrenous  Patches.— (i)  Partial  invagination.— 
One  or  two  small  areas  of  gangrene  in  otherwise  health}' 
bowel  may  very  well  be  treated  by  infolding  the  intestinal 
wall  and  securing  it  with  a  row  of  Lembert  sutures  ;  this 
may  be  done  in  one  place  for  a  patch  equal  to  half  the 
diameter  of  the  intestine,  and  for  multiple  smaller  areas,  but 
care  must  be  taken  that  the  intestinal  lumen  is  not  seriously 
encroached  upon,  and  to  this  end  the  suture  line  should 
always  be  at  right  angles  to  the  long  axis  of  the  gut. 

(2)  Partial  enterectomy.— Where  a  large  number  ot 
gangrenous  patches  are  present,  resection  of  the  whole  loop 
of  affected  intestine  is  called  for,  but  in  the  case  of  an  area 
involving  not  more  than  half  the  diameter,  excision  of  the 
gangrenous  patch  may  be  practised  with  good  results.  If 
possible,  a  lozenge-shaped  piece  of  bowel  should  be  excised, 
with  the  usual  precautions  to  prevent  extravasation  of 
faeces,  for  the  wound  can  then  be  closed  transversely.  Sucli 
a  partial  enterectomy  has  often  been  performed  with  success 
in  cases  of  Richter's  hernia,  where  gangrene  is  particularl\- 
common  owing  to  the  time  which  may  elapse  before  the 
nature  of  the  case  is  determined. 

3.  Diffuse  Gangrene.— So  far  we  have  discussed  degrees 
of  gangrene  which  can  be  dealt  with  rapidly,  so  that  even 
where  the  patient's  condition  is  grave,  there  need  be  little 
hesitation  is  to  the  correct  course  of  operative  treatment. 
Where  there  is  extensive  necrosis  ot  bowel,  the  case  is  some- 
what different,  for  resection  and  anastomosis,  which  is 
universally  recognised  as  the  most  desirable  course,  means 
prolonging  the  operation  by  about  twenty  minutes  at  least, 
and  such  a  prolongation  of  anaesthesia  may  seriously  affect 
the  prognosis.     As  we  have  stated  above,  the  use  of  spinal 
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and  local  analgesia  in  these  cases  has  enabled  the  surgeon 
to  adopt  a  bolder  course,  and  even  infiltration  anasthe-  ia  has 
in  our  experience  been  sufficient  for  extensiv.-  hjrnial 
opera' -ons.  Certain  manipulations  are  apt  to  be  painful 
and  productive  of  shock,  but  chloroform,  administered  to 
the  stage  of  mental  confusion,  mav  be  used  with  advantage 
to  bridge  over  these  difficulties.  If  resection  and  anasto- 
mosis IS  done  under  local  anesthesia,  it  is  desirable  to  give  a 
little  chloroform  owing  to  the  pain  caused  by  the  necessary- 
treatment  of  the  mesentery,  although  the  suture  of  the 
intestine  is  practically  painless. 

Having  decided  from  the  absence  of  polish,  from  the 
flaccidity,  the  colour,  and  the  absence  of  pulsation  in  its 
mesentery,  that  the  coil  of  intestine  within  the  sac  is  gan- 
grenous, the  surgeon  must  decide,  after  consultation  with 
the  anesthetist,  whether  the  patient  will  stand  a  further 
prolongation  of  the  operation,  but  both  should  remember 
that  some  risk  may  be  legitimately  run,  since  statistics  show 
a  lower  mortality  after  primary  resection  than  after  palliati\e 
treatment  such  as  the  formation  ui  an  artificial  anus.  Let 
us  suppose  that  the  condition  of  the  patient  is  favourable  • 
then  the  essentials  are  that  the  wound  must  be  large  enough 
to  allow  considerably  more  than  the  gangrenous  loop  to  be 
pulled  outside  the  abdomen  ;  a"  die  necrotic  bowel,  mesen- 
tery, and  omentum  must  be  removed  ;  the  anastomosis 
must  be  performed  with  healthy  gut  and  sound  mesentery  • 
reduction  after  anastomosis  must  be  possible  without  any 
strain.  The  first  and  last  steps  call  for  ample  room  at  the 
neck  of  the  sac. 

I.  Enlargement  of  the  wound.— In  the  case  of  umbilical 
and  inguinal  hemiae  it  is  not  usuallv  difficult  to  get  enough 
room  for  the  easy  withdrawal  and  replacement  of  the 
necessary  length  of  intestine,  but  in  femoral  hernia  the  case 
IS  rather  different ;  we  have  r.;.  objection  to  partial  division 
of  Poupart  s  ligament,  and  in  the  female  sufficient  room  can 
be  secured  by  this  step  ;  in  the  male,  however,  the  spermatic 
cord  hes  m  danger,  and  if  it  is  not  sufficient  to  divide  the 
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Structures  up  to  the  level  of  the  cord,  the  iibdomen  must  be 
opened  and  the  intestinal  resection  performed  through  an 
abdominal  wound ;  tlie  objection  to  this  course  is  the  risk  of 
soiling  the  peritoneum  whilst  dragging  the  affected  bowel 
from  the  hernial  to  the  abdominal  wound.  In  the  rarer 
forms  of  hernia,  laparotomy  is  usually  called  for  in  the 
presence  of  gangrene. 

2.  Resection  of  ganf;renous  tissue. — Omentum  within  tlie 

sac,  though  not  always  gangrent>us,  is  always  infected,  and 

therefore  ligature  and  excision  through  healthy  tissue  must 

be  carried  out.     With  regard  to  the  intestine,  it  will  usually 

be  noticed  that  on  the  proximal  side  of  the  first  constriction 

it  is  distended  and  injected,  whilst  beyond  the  hernial  loop 

the  bowel  is  somewhat  collapsed,  but  its  walls  seem  fairly 

healthy.     It  is  important  that  enough  should  be  resected. 

and  much  more  must  be  removed  on  the  proximal  than  on 

the  distal  side  of  the  gangrene,  for  it  is  well  known  that  tin- 

infectivity  of  intestinal  contents  increases  as  the  result  of 

obstruction,  and  the  condition  of  the  gut  improves  as  one 

gets  further  above  the  seat  of  gangrene.     Hofmeister  has 

found  that  in  his  resections  he  has  removed  on  an  average 

6J  times  the  length  of  the  actual  gangrene,  and  this  means 

that  for  four  inches  of  gangrenous  bowel  over  two  feet 

should  be  resected,  the  greater  part  being  removed  on  the 

proximal  side  of  the  herniated  loop.     This  seems  rather 

excessive,  but  it  has  been  common  in  the  past  for  failure  to 

be  due  to  resection  too  close  to  the  gangrenous  zone,  and  the 

portion  of  bowel  excised  should,  if  a  mathematical  rule  can 

be  adopted,  be  at  least  four  times  the  length  of  the  actual 

gangrene.    At  any  rate  the  line  of  division  must  be  made 

through  healthy -looking  bowel,  and  the  mesenteric  vessels 

must  bleed  freely  as  they  are  cut  across.     A  wedge-shaped 

portion  of  the  mesentery  should  be  excised  corresponding 

to  the  length  of   intestine  removed,  and  if  the  vessels  are 

cut   before  being  ligatured  one  gets  a  guarantee  of    the 

vascularity  of  the  tissue.     The  best  procedure  is  to  divide 

the  mesentery  with  a  scalpel  after  light  clamps  have  been 
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anplied.  cutting  from  the  bowel  towards  tlie  root  of  tlie 
mesentery;  the  intestine  should  next  be  severed  with 
scissors  between  the  clamps.  The  method  of  cutting  through 
the  intestine  is  of  some  importan.  e ;  since  end-to-end 
anastomosis  is  usually  preferred,  it  is  desirable  that  tlie 
intestinal  lumina  should  be  as  nearly  equal  as  possible,  and 
in  order  to  increase  that  of  the  di>tai  limb  it  mav  be  divided 
so  that  it  is  shorter  at  its  anti-mesenteri.-  border  than  at  its 
attached  margin  ;  by  this  means  also  a  better  blood  supplv 
is  insured  ;  the  proximal  bowel  should  be  duided  more 
nearly  at  right  angles  to  the  long  axis  of  the  intestine. 

3.  Axi<a  anasiomosis.—BeiiiTf  union  of  the  divided  ends 
of  the  b(»wel  is  begun,  the  upper  segment  should  be  emptied  as 
far  as  possible  of  its  toxic  contents,  and  this  will  probably 
lavour  contraction  of  its  muscular  coat,  so  that  the  disparity 
in  dimensions  of  the  two  portions  of  gut  is  reduced.     .Most 
authorities  are  now  in  fav(.ur  of  axial  anastomosis  b>-  >imple 
suture,  and  there  is  no  doubt  that  it  is  usually  efficient,  and 
It  can  be  done  in  a  short  time  with  an  ordinarv  round-bodied 
needle,  and  either  silk  or  linen  thread.     The  only  risks  are 
that  the  blood  supply  at  the  suture  line  mav  be  deficient,  or 
that   infolding   may   take    place   and   lead   to   subsequent 
stricture;        e  former  can  be  guarded  against  bv  careful 
dixnsion  of  the  bowel  in  the  way  we  have  advocated,  and  by 
careful  suture  of  the  mesenteric  border  before  the  rest  is 
united  ;  the  latter  by  taking  yp  only  enough  of  the  intestinal 
wall  to  ensure  accurate  apposition  of  its  serous  coats.     End- 
to-end  union  is  not  suitable  where  the  two  portions  of  the 
intestine  are  of  considerably  different  calibre,  nor  for  the 
junction    of   smaU    to   large    bowel.     Lateral    anastomosis 
should  only  be  employed  where  axial  is  contra-indicated,  for 
It  means  three  lines  of  suture,  and  therefore  takes  longer  to 
{jerform.  and  affords  more  possible  avenues  for  peritoneal 
iniection  ;    Its  merit  is  the  absence  of  tendencv  to  post- 
operative stricture,  but  this  is  ver>-  rare  after  axiafanastomo- 
Ms,  and  there  are  other  drawbacks  associated  with  lateral 
junction    which    outweigh    this    one    advantage.     One    is 
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sometimes  tempted  to  perform  a  lateral  anastomosis  between 
the  afferent  and  efferent  limbs  of  bowel  and  then  resect  the 
gangrenous  area,  btU  we  are  convinced  that  this  is  not  good 
practice,  and  the  corr  ;t  steps  of  the  operation  are  resection, 
emptying  of  the  bowel,  and  anastomosis.  The  first  suture  in 
circular  enterorrhaphy  should  be  applied  to  the  mesenteric 
border  of  the  intestine,  and  the  use  of  Lee's  stitch  has  doni- 
much  to  increase  the  safety  of  this  method  of  junction.     This 


Fig.  26. — Axial  anastomosis ;  Lee's  stitch. 


suture  begins  in  the  lumen  of  one  portion  of  the  intestine,  and 
is  a  mattress  suture  tied  inside  the  bowel,  obliterating  both 
mesenteric  angles.  It  should  be  tied  and  cut  short,  and  then 
the  deep  continuous  stitch,  taking  up  all  the  coats  in  order  to 
secure  liaemostasis,  may  be  proceeded  with  as  if  Lee's  stitch 
had  not  been  inserted.  This  encircling  suture  should  be 
interrupted  once  or  twice  in  its  course  around  the  intestine. 
The  union  is  completed  by  a  sero-muscular  suture,  and  the 
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mesenteric  gap  should  next  be  cliwed  by  continuous  or 
interrupted  stitches  picking  up  only  the  edges  of  the  opening, 
for  fear  of  strangulating  any  of  its  blood  vessels.  Inequality 
of  the  two  ends  of  the  bowel  has  been  already  spoken  of,  and, 
if  the  oblique  division  of  the  distal  limb  is  not  sufficient  to 
meet  the  difficulty,  a  small  longitudinal  incision  may  be 
made  through  its  anti-mesenteric  border. 

Lateral  Anastotnosis. — Liiteral  union  is  the  normal 
method  of  uniting  small  to  large  intestine,  and  after  colec- 
tomy, except  perhaps  in  the  transverse  and  iliac  colon,  but 
small  bowel  is  so  much  more  coutmon  than  large  in  gan- 
grenous herniiE  that  this  method  of  union  is  less  often  called 
for  than  that  which  we  have  considered  ab(jve.  The  pro- 
cedure in  lateral  anastomosis  is  so  well  known  that  no  detailed 
description  is  required  ;  we  should,  however,  like  to  lay 
emphasis  on  the  need  for  careful  closure  of  the  blind  ends, 
particularly  that  of  the  proximal  limb  of  bowel.  The  in- 
testine must  be  emptied  before  the  ends  are  closed,  and  this 
closure  may  be  effected  either  by  a  crushing  clamp  or 
ligature,  by  a  purse-string  suture,  or  more  accurately  by  a 
continuous  stitch  which  is  started  within  the  lumen  of  the 
bowel ;  in  any  case,  this  first  layer  must  be  covered  in  by  a 
continuous  sero-muscular  suture  which  secures  broad  serous 
apposition.  When  the  free  ends  are  thus  securely  closed, 
the  clamps  should  be  applied  and  the  lateral  anastomosis 
performed  with  a  double  layer  of  sutures  so  that  the  blind 
ends  of  the  gut  are  as  short  as  possible,  and  the  sutured 
orifice  allows  ample  room  for  the  facal  stream.  This  is  best 
effected  by  excision  of  the  redundant  mucous  membrane. 

Lateral  Implantation. — Where  ileo-colostomy  has  to  be 
performed,  there  is  no  doubt  that  anastomotic  union  between 
the  end  of  the  ileum  and  the  lateral  aspect  of  the  colon  is 
very  satisfactory,  and  it  has  the  advantage  over  lateral 
anastomosis  that  there  is  only  one  blind  end  of  intestine. 
It  is  more  difficult  of  execution  than  lateral  uni(m,  and  the 
tendency  to  contraction  of  the  opening* must  be  guarded 
against  by  removal  of  mucous  membrane  from  the  large 
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bowel  and  enlargement  of  the  orifice  of  the  portion  to  In 
implanted  by  a  longitudinal  incision  in  its  anti-mesenterii 
border. 

Mechanical  aids  to  Enierectomy. — Some  mention  must  be 
made  of  such  devices  as  Murphy's  button,  and  Mayo  Robson'> 
bobbin  ;  the  former  being  made  of  metal,  the  latter  of 
decalcified  bone.  It  is  still  customary  for  surgeons  to  bt- 
supplied  with  these  appliances,  but  they  are  rarely  used  : 
although  the  button  may  save  a  little  time  in  uniting  twn 
portions  of  intestine,  there  are  objections  to  it  which  have 
prevented  its  becoming  really  popular  in  this  country  :  it 
may  easily  cause  more  pressure  necrosis  of  the  bowel  than 
is  desired,  and,  on  the  other  hand,  it  may  not  be  passed  along 
readily,  and  remain  fixed  at  the  suture  line,  or  fail  to  travfl 
through  the  ileo-csecal  valve,  and  thus  become  a  source  of 
obstruction.  With  the  bone  bobbin  it  is  claimed  that  onf 
line  of  sutures  is  sufficient,  but  most  operators  are  not 
satisfied  with  a  single  layer,  and  therefore  the  time-saving 
value  of  this  device  is  open  to  question.  Of  these,  and 
similar  appliances,  it  may  be  said  that  they  make  intestinal 
anastomosis  a  little  easier  of  performance,  but  the  prevailing 
tendency  of  modem  surgery  is  to  rely  rather  on  simplf 
suture  both  for  safety  and  economy  of  time. 

After  treatment. — On  account  of  the  many  possible  causts 
of  failure  in  resection  for  gangrenous  hernia,  the  outlook  i> 
necessarily  grave  for  many  days,  and,  in  our  e.\perienc< 
many  patients  appear  to  be  doing  well  for  the  first  week 
and  then,  with  the  gradual  onset  of  peritoneal  symptom> 
they  become  exhausted  and  die.     In  other  cases  the  pul:-' 
may  remain  rather  rapid  and  feeble  for  some  days,  tur 
tongue  may  be  coated,  and  the  temperature  raised  ;     tier 
may  even  be  some  nausea,  and  yet  the  patient  may  srrriggJ^ 
through.     Not  infrequently  the  operation  is  followeu  b 
over  activity  of  the  bowels,  and  there  may  be  somenhu 
offensive  diarrhoea.     The  diet  must  be  fluid  for  tht    nr^ 
three  days  at  least,  and  the  treatment  in  general  shoitad  b- 
such   as   we   have   described   for  cases   of  obstructna    ut. 
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pajijcs  162-170,  with  the  cxc«'ptii»n  that  afHTit'nts  should  b«' 
withheld  until  tht  third  or  fourth  nigiit.  for  tin'ri'  is  no  doubt 
that  they  tlirow  undue  strain  on  anastomotic  unions  of  tlit* 
intestine,  and,  in  the  absence  of  vomiting  or  signs  of  jM-rito- 
nitis,  there  should  be  no  haste  in  stimulating  the  bowels. 
There  is  a  tendency  to  abeyance  of  peristalsis  after  such 
operations  as  these,  and  one  of  the  grave  scfjucls  to  be  fcan-d 
is  paralytic  obstruction  ;  this  usually  causes  anxiety  about 
the  third  or  foiirtli  day,  when  distension  of  the  abdouuu 
makes  its  appearance ;  vomiting  may  re-appear,  and, 
though  the  patient  complains  of  very  little  pain,  there  is 
gradually  increasing  discomfort  from  the  abdominal  dis- 
tension, strctciiing  of  the  abdominal  wall,  and  embarrassment 
of  the  diaphragm.  If  aperients  do  not  succeed,  a  t'lrpentim- 
enema  maybe  tried,  with  due  regard  to  the  situation  of  the 
anastomosis,  and,  if  there  is  still  no  action  of  the  bowels, 
one  mtist  adopt  the  course  of  establishing  an  opening  in 
the  small  intestine  which  is  certain  to  be  distended  above 
the  lesion.  We  have  already  discussed  the  rationale  of  this 
procedure  in  considering  paralytic  obstruction  (pages  229- 
2J9),  and  we  believe  that  as  a  temporary  life-saving  measure 
it  should  be  practised  more  often  than  has  been  the  custom 
hitherto. 

Se< ondary  intestinal  obstruction  of  the  organic  variety 
lu.iy  occur,  being  due  to  stenosis  at  the  line  of  junction, 
kinking  and  adhesions,  volvulus,  or  band  obstruction.  In 
-iicl)    ases,  there  is  a  recurrence  of  abdomina    pain,  with 

•(itttitrng  and  absolute  constipation,  together  with  local 
awension.  Visible  peristalsis  and  splashing  in  the  dis- 
•fTOsect  coils  may  be  foimd.     In  the  presence  of  such  signs 

abdfuninal  section  must  be  performed  and  the  cause  of  the 

tJjsrmction  dealt  with  in  a  radical  manner. 

Peritoneal  infection  may  occur  at  very  varj'ing  periods 
aher  the  primary  operation.  It  may  be  present,  as  the 
re-?alt  of  obstruction,  when  resection  and  anastomosis  is 
penormed  ;  it  may  be  caused  bv  soiling  of  the  peritoneum 
dEnnj:  the  course  of  the  operation  ;    infection  may  occur 
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through  the  stitch  holes  of  the  junction,  causing  diffuse 
peritonitis  at  once,  or  producing  first  a  local  and  then  a 
general  peritonitis  ;  but  perhaps  the  commonest  course  of 
events  is  for  a  loop  of  intestine,  supposedly  healthy,  to  become 
gangrenous  after  its  return  to  the  abdomen,  and  thus  lead 
to  diffuse  peritonitis.  In  all  these  cases  the  oi'tlook  is  very 
grave,  and  death  usually  occurs  within  a  short  time  of  the 
infection.  If  such  a  complication  is  suspected  shortly  after 
the  operation,  free  drainage  of  the  peritoneal  cavity,  and 
possibly  drainage  of  the  intestine,  offers  the  best  chance  of 
recovery.  Anti-colon  serum  should  be  administered  in  these 
cases,  as  the  infection  is  almost  certain  to  be  due  to  the 
bacillus  colt.  Continuous  rectal  saline  is  also  of  considerable 
value.  The  formation  of  a  localised  abscess  around  the 
anastomosis  is  less  serious,  and  exit  should  be  given  to  the 
pus  as  soon  as  the  diagnosis  is  made.  Although  the  peri- 
toneum may  have  to  be  traversed  to  reach  the  abscess, 
careful  gauze  packing  will  render  the  operation  fairly  safe, 
and  even  if  a  faecal  fistula  follows,  it  is  likely  to  be  only 
temporary. 

In  a  few  cases  the  anastomosis  fails  to  unite  and  faeces 
appear  in  the  wound,  there  being  no  evidence  of  peritoneal 
infection.  In  such  an  event  it  is  important  to  ascertain 
at  an  early  date  whether  all  or  only  part  of  the  faecal  stream 
is  being  thus  diverted,  and  this  may  be  judged  by  the  amount 
of  faecal  discharge  and  by  the  result  of  enemata.  When 
once  the  bowel  below  the  faecal  fistula  has:  ,een  thoroughly 
washed  out,  the  result  of  enemata  administered  on  alternate 
days  may  be  taken  as  evidence  as  to  the  passage  of  faeces 
past  the  faecal  fistula,  and  if,  from  the  positiv^e  results 
obtained  by  enemata,  the  opening  is  proved  to  be  a  fistula, 
and  not  an  artificial  anus,  one  is  justified  in  postponing  further 
operation,  to  see  if  spontaneous  closure  is  likely  to  ensue. 
If  all  the  faeces  pass  through  the  wound,  or  if  the  faecal 
fistula  shows  no  tendency  to  heal,  a  somewhat  extensive 
operation  must  be  undertaken  to  complete  the  cure.  As  a 
general  rule  the  whole  of  the  involved  bowel  must  be  freed. 
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and  a  second  resection  and  anastomosis  carried  out  ;  lesser 
measures  than  this  are  likely  to  fail  owing  to  the  spur, 
which  is  commonly  present,  preventing  the  direct  continua- 
tion of  the  intestinal  lumen. 

Treatment  of  Gangrene,  where  the  Patient's  Condition 
is  Bad. — In  some  cases  it  may  be  felt  by  both  the 
operator  and  the  anccsthetist  that,  although  gangrenous 
intestine  is  found,  any  prolongation  of  the  operation  would 
inevitably  prove  fatal ;  in  general  practice  also  it  may 
happen  that  the  surgeon  has  neither  the  necessary  assistance 
nor  equipment  for  anastomosis.  Under  these  circumstances 
one  has  to  adopt  the  quickest  measure  which  .will  afford 
rdief  from  obstruction  and  toxaemia.  There  is  no  doubt 
that  it  is  undesirable  to  leave  a  gangrenous  loop  of  bowel 
from  which  toxic  absorption  may  continue,  and  hence  the 
first  point  to  decide  is  whether  time  may  be  permitted  for 
resection  of  the  gangrenous  loop  and  the  fi.xation  of  Paul's 
tubes  into  the  free  ends  ;  there  is  no  doubt  that  this  is  the 
next  best  course  to  resection  and  anastomosis,  and  the 
longer  the  loop  of  gangrenous  intestine,  the  more  need  there 
is  for  resection  ;  the  objection  to  the  procedure  is  that  the 
formation  of  an  artificial  anus  in  the  small  intestine  is  liable 
to  lead  to  inanition,  and  excoriation  of  the  skin,  and  the 
second  operation  required  to  restore  the  continuity  of  the 
bowel  may  be  both  difficult  and  dangerous.  The  second 
possible  course  is  the  establishment  of  an  artificial  anus, 
after  relieving  the  constriction  and  without  excising  tlie 
gangrenous  bowel.  This  takes  a  little  less  time  than  re- 
section and  the  fixation  of  two  Paul's  tubes,  but  it  is  inferior 
from  the  point  of  view  of  preventing  toxsemia,  and  should 
therefore  be  used  only  where  there  is  but  a  short  loop  of 
gangren  >us  bowel.  We  have  adopted  this  method  with 
success,  but  it  means  several  operations  before  the  patient 
can  be  discharged  with  the  hernia  cured. 

If  it  is  felt  that  the  state  of  the  patient  will  not  permit 
any  of  these  procedures,  the  only  course  is  to  relieve  the 
constriction,  pull  down  the  affected  bowel,  securing  it  with 
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a  piece  of  rubber  tubing  through  its  mesentery  in  the  way 
we  have  mentioned  in  deahng  with  suspicious  intestine,  and 
trust  to  the  natural  separation  of  the  dead  intestine,  for  the 
formation  of  an  artificial  anus.  One  great  objection  to 
this  plan  is  that  the  wound  inevitable  becomes  infected,  and 
a  spreading  cellulitis  may  be  produced  which  precludes 
further  operation  for  a  considerable  time  ;  it  is,  however,  in 
some  instances  possible  to  afford  temporary  relief  in  this 
way,  and  then  to  resect  the  gangrenous  bowel,  without  an 
anaesthetic,  one  or  two  days  later,  before  natural  separation 
has  occurred. 

Gangrene  with  perforation. — If,  when  the  sac  is  op)ened, 
the  surgeon  is  confronted  with  faecal  extravasation  and 
purulent  infection,  he  is  placed  in  a  dilemma.  Even  if  the 
condition  of  the  patient  is  good,  to  cleanse  the  sac,  divide 
the  constriction,  and  pull  down  the  bowel  sufficiently  for 
resection  and  aiiastomosis,  is  to  run  a  grave  risk  of  failure 
from  peritonea'  infection,  and  yet,  if  it  can  be  done  without 
causing  too  much  shock  we  believe  it  is  the  best  plan,  for 
the  peritoneum  is  capable  of  a  great  deal  of  resistance  if 
adequate  drainage  is  afforded  in  the  presence  of  severe 
infection.  But  it  must  be  admitted  that  this  course  is 
rarelj-  justifiable,  owing  to  the  grave  condition  of  the  patient. 

In  the  case  of  very  small  areas  of  perforative  gangrene, 
cleansing  of  the  area  and  closure  by  invagination  with 
Lembert's  sutures  may  be  possible,  but  in  most  cases  the 
presence  of  faecal  extravasation  in  the  sac  limits  the  scope 
of  operation  to  the  temporary  relief  of  an  artificial  anus. 
The  question  of  the  rehef  of  the  constriction  is  a  difficult 
one  ;  if  it  is  left  undisturbed  there  is  less  likelihood  of  in- 
fection travelling  from  the  sac  to  the  peritoneal  cavity,  but, 
on  the  other  hand,  we  do  not  know  what  is  the  state  of  the 
intestine  on  the  proximal  side  of  the  stricture,  nor  at  this 
point  itself,  and  consecutive  peritonitis  may  be  present,  or 
rupture  may  take  place  at  the  seat  of  constriction.  To  divide 
the  constriction  at  the  neck  of  the  sac  is  to  run  the  risk  of 
soiling  the  peritoneum  on  the  proximal  side  of  the  sac,  and 
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the  method  which  is  commonly  recommended  is  to  enlarge 
the  opening  in  the  bowel  sufi&ciently  to  ensure  free  exit  of 
its  contents  and  to  tie  in  a  Paul's  tube,  leaving  the  wound 
wide  open.  In  spite  of  all  its  risks  we  believe  that  some 
steps  should  be  taken  to  relieve  the  constriction  and  pull 
down  the  bowel ;  the  neck  of  the  sac  may  then  be  secured 
to  non-gangrenous  intestine  by  means  of  a  few  catgut 
sutures,  but  we  must  admit  that  the  mortality  of  all  these 
proceedings  is  exceedingly  high.  Fortunately  the  number 
of  patients  left  unrelieved  until  matters  are  so  desperate  is 
on  the  decrease,  owing  to  the  appreciation  by  both  medical 
and  lay  minds  of  the  seriousness  of  hernial  strangulation. 
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CHAPTER  XV 
ABDOMINAL  INJURIES 

The  injuries  to  the  abdomen  which  we  propose  to  discuss  are 
simple  contusions  of,  and  deeper  injuries  to,  the  abdominal 
viscera  without  a  penetrating  wound  of  the  abdominal  wall. 
In  the  case  of  perforating  wounds,  the  correct  line  of  treat- 
ment is  usually  obvious,  and  in  civil  practice,  at  any  rate, 
if  there  is  reason  to  suppose  that  the  peritoneal  cavity  has 
been  entered,  complete  exploration  is  indicated,  except  in 
some  cases  of  small  bullet  wounds.  Abdominal  injuries 
with  visceral  complication  may  simulate  acute  abdominal 
disease,  and  it  is  possible  that  some  of  these  lesions  may 
actually  be  initiated  by  injury.  We  must  again  insist  on 
the  importance  of  an  accurate  history  of  the  earliest  period 
of  the  illness,  and  in  the  case  of  blows  received  on  the 
abdomen,  inferential  diagnosis  is  sometimes  justifiable  from 
a  precise  knowledge  of  the  accident. 

Contusions  of  the  Abdomen 

It  may  be  said  that  our  knowledge  of  the  pathology  of 
abdominal  contusions  is  deficient,  for  these  cases  recover 
and  are  rarely  operated  upon.  What  degree  of  damage  the 
peritoneum  and  the  abdominal  viscera  can  withstand  we 
do  not  know,  but  we  apply  the  term  contusion  to  those 
cases  where  there  is  neither  perforation  of  a  hollow  viscus. 
nor  extensive  rupture  of  a  solid  one.  Bniising  and  partial 
rupture  of  these  organs  does  occur,  and  at  times  explorator\- 
operation,  in  a  doubtful  case,  reveals  slight  blood  extravasa- 
tions and  damage  to  the  peritoneal  coat  of  the  viscera. 

508 


ABDOMINAL  ISJURIES 


509 


Evidence  of  old  injuries,  which  nature  has  healed,  is  also 
sometimes  met  with  during  post  mortem  examinations. 
When  considering  a  case  of  abdominal  injury,  it  is  essential 
to  arrive  at  a  conclusion  as  early  as  possible  as  to  whether 
visceral  complication  is  likely  to  be  present,  but  it  must  be 
admitted  that  a  decision  is  often  impossible  until  the  patient 
has  been  under  observation  for  some  hours.  The  following 
points  are  of  importance  : — 

The  nature  of  the  accident.— The  m()st  frequent  types  of 
accident  are  those  where  the  patient  has  been  run  over,  or 
caught  between  buffers,  or  other  projecting  objects  ;   or  he 
may  have  fallen  flat  on  the  abdomen,  or  have  been  kicked 
by  a  horse.    If  a  vehicle  has  passed  over  the  abdomen,  its 
character  and  probable  weight  should  be  ascertained,  and 
in  all  these  cases  the  position  of  the  patient's  spine  is  of 
importance,    for   the   majority  of   intestinal   ruptures   are 
caused  by  the  grinding  of  the  intestine  against  the  spinal 
column  or  some  portion  of  the  pelvic  bones.     The  area  of 
the  abdomen  submitted  to  injury  is  sometimes  indicated  by 
the  bruised  track  of  the  wheels  on  the  abdominal  wall,  but 
in  many  cases  it  is  uncertain.     The  time  relation  between  the 
accident  and  the  patient's  last  meal  should  be  ascertained, 
and  if  possible,  also,  the  time  of  the  last  act  of  micturition, 
for  thus  the  state  of  the  stomach  and  bladder  may  be 
inferred — organs  which  can  hardly  be  ruptured  unless  they 
afe  distended.    Of  all  these  facts  concerning  the  accident,  the 
most  important  is  the  actual  nature  of  the  object  by  which 
the  abdomen  has  been  struck,  and  it  has  been  laid  down  by 
many  authorities  that  in  the  case  of  a  kick  from  a  horse, 
abdominal  exploration  is  indicated  without  positive  evidence 
of    visceral   damage,    since   the   chances    of    escape   from 
deep-seated  mischief  are  very  small. 


Symptomatology  in  Ab«.     linal  Injury 

It  is  impossible  to  separate  abdominal  contusion  from 
visceral  injury  by  any  hard  and  fast  clinical  signs,  for  when 
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the  patient  is  seen  shortly  after  the  accident  it  may  not  be 
possible  to  say  whether  any  viscus  is  damaged  or  not,  and 
the  diagnosis  of  mere  contusion  rests  on  the  rapid  abatement 
of  the  initial  symptoms,  and  the  absence  of  the  graver 
general  condition  associated  with  severe  trauma. 

Shock  is  present  to  some  extent  in  all  cases,  but  its 
degree  must  not  be  taken  as  a  true  criterion  of  the  extent  of 
injury  sustained,  since  it  depends  largely  on  the  nervous 
disposition  of  the  patient,  and  generally  speaking,  is  more 
pronounced  in  women  and  children  than  in  men.  The  face 
is  pallid,  the  expression  anxious,  respirations  jerky  and  rapid, 
the  pulse  feeble,  and  the  body  may  be  covered  with  a  cold 
sweat ;  this  is  associated  with  diffuse  abdominal  pain,  and 
the  condition  may  therefore  be  appropriately  termed 
abdominal  shock. 

Vomiting  nearly  always  occurs  at  the  time  of  the  accident, 
and  is  either  due  to  sudden  abnormal  pressure  on  the  upper 
part  of  the  gastro-intestinal  tract,  or  is  a  reflex  manifestation 
from  injury  to  the  solar  plexus.  If  the  stomach  is  empty 
at  the  time  of  the  accident,  vomiting  may  not  occur.  The 
vomit  is  usuaUy  only  gastric,  and  the  presence  of  blood  in  it 
is  rare,  but  haematemesis  sometimes  follows  bruising  of  the 
gastric  mucosa  without  injury  to  the  other  coats.  Pro- 
nounced haematemesis,  however,  is  of  grave  significance, 
and  should  arouse  suspicion  of  rupture  of  the  stomach  or 
duodenum.  Repeated  vomiting  indicates  serious  injury, 
and  suggests  the  onset  of  peritoneal  infection. 

The  Pulse  is  feeble  directly  after  the  accident,  and  from 
Its  behaviour  after  the  treatment  of  the  initial  shock  much 
mformation  may  be  gained.  It  may  be  regarded  as  one  of 
the  most  accurate  guides  to  diagnosis  between  contusion 
and  visceral  injury,  for  in  the  former  it  always  improves,  and 
usually  within  one  hour  of  putting  the  patient  to  bed.  In 
any  abdominal  injury,  the  pulse  during  shock  may  be  either 
rapid  or  slow,  but  it  is  invariably  of  low  tension  ;  in  simple 
contusion  it  rapidly  approaches  the  normal  in  rate  and 
volume ;   in  intra-peritoneal  haemorrhage  it  remains  of  low 
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tension  and  becomes  rapid ;   in  most  other  serious  injuries 
it  improves  as  to  tension  but  increases  in  rate. 

Intermediate  Treatment  and  its  Results.— On  tliis  the 
diagnosis  often  depends,  and  in  all  cases  the  immediate  need  is 
to  counteract  existing  shock  ;  abdominal  examination  can  be 
made  satisfactorily  only  after  the  patient  has  been  put  to 
bed,  and  if  there  is  a  r  pid  recovery  as  regards  the  facial 
aspect  and  pulse,  it  is  probable  that  no  serious  lesion  is 
present ;  if  also  normal  urine  and  flatus  are  passed,  and  there 
is  no  increase  in  abdominal  pain  or  distension,  the  diagnosis 
of  abdominal  contusion  is  justified,  and  the  prognosis  is 
good.  Repeated  inspection  of  the  patient  is  necessary  in 
doubtful  cases,  and  these  examinations  should  be  made  at 
short  intervals,  even  every  half-hour,  for  by  this  means  a 
diagnosis  may  be  arrived  at  before  peritonitis  supervenes, 
and  if  the  patient  is  to  be  saved  by  operation,  this  is  essential. 

The  patient  must  be  put  into  a  well-warmed  bed  with  as 
little  disturbance  as  possible  ;  the  head  should  be  rather 
low,  and  the  limbs  enveloped  in  cotton  wool ;  saline  for 
subcutaneous  infusion  should  be  at  hand,  but  neither 
morphia  nor  strychnine  should  be  given,  but  rather  adrenalin, 
or  pituitary  extract.  Warmth,  however,  is  the  best  restora- 
tive. Nothing  must  be  given  by  the  mouth,  and,  if  there  is 
a  question  of  injury  to  the  urinary  tract,  a  catheter  should 
be  passed.  Except  in  cases  of  severe  intra-peritoneal 
haemorrhage,  where  the  diagnosis  can  often  be  made  at  once, 
and  in  cases  of  such  injury  as  a  kick  from  a  horse,  the  next 
few  hours  must  be  spent  in  observation,  and  we  may  now 
consider  what  are  the  indications  for  operation,  remembering 
that  it  is  better  to  err  on  the  side  of  unnecessary  exploration 
than  allow  the  favourable  time  for  surgical  interference  to 
slip  by. 

General  Signs.  The  Pulse. — Persistent  feebleness  and 
rapidity,  well  over  loo  per  minute,  with  only  temporary 
improvement  after  administration  of  saline,  points  to  grave 
injury  ;  if  the  pulse  never  slows  down,  hemorrhage  is  hkely 
to  be  present.    A  secondary  fall  in  rate,  after  the  patient  is 
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put  to  bed,  with  a  subsequent  steady  rise,  is  characteristic 
of  rupture  of  a  hollow  \'iscus.  Persistent  low  temperature,  and 
cold  extremities,  afford  a  further  indication  of  a  serious 
visceral  lesion.  A  rising  temperature  is  suggestive  of 
peritonitis.  Restlessness,  present  from  the  first,  points  to 
hemorrhage,  but  when  of  later  onset,  to  peritoneal  infection. 
An  anxious  facial  expression  and  respiratory  embarrassment 
are  both  grave  signs.  Persistent  vomiting  also  points  to 
visceral  damage. 

Abdominal  Physical  Sig:ns.  Z>is/<;«s»o«.— Careful  ob- 
servation may  reveal  local  or  general  distension,  and  this 
may  be  due  to  the  escape  of  gas  from  the  intestine  into  the 
peritoneal  cavity,  or  to  progressive  inflation  of  intestinal 
coils.  Here  an  accurate  mental  picture  of  the  patient  from 
the  time  when  he  first  comes  under  observation  is  essential, 
for  a  conclusion  ought  to  be  reached  before  general  distension 
is  present.  Respiratory  excursion  of  the  abdominal  wall  is 
often  in  abeyance  directly  after  the  accident  ;  its  restoration 
to  normal  indicates  the  absence  of  visceral  damage;  its 
partial  return,  and  subsequent  impairment,  suggests'  not 
only  the  presence  of  a  visceral  lesion,  but  also  its  situation. 

Rigidity.—Next  to  a  rising  pulse  rate,  protective  rigidit>- 
with  localised  tenderness  is  one  of  the  most  certain  signs  of 
intra-abdominal  mischief ;  the  only  drawback  to  this  sign 
IS  that  bruising  of  the  muscles  may  give  rise  to  tension  and 
local  tenderness,  but  the  difference  is  easily  appreciated  by 
a  comparison  of  the  reaction  to  superficial  and  deep  palpa- 
tion, for  a  bruised  abdominal  wall  is  affected  by  very  light 
palpation  but  will  yield  to  firm  pressure,  whereas  the  rigidity 
of  which  we  now  speak  begins  when  the  hand  tou,  hes  the 
skin  and  becomes  more  accentuated  as  the  pressure  is  in- 
creased. Palpation  in  some  cases  of  abdominal  injury 
reveals  surgical  emphysema,  the  presence  of  which  is  diagno- 
stic of  retro-peritoneal  rupture  of  the  duodenum  or  colon  • 
it  is  to  be  felt  in  the  flanks. 

Percussion  is  of  the  greatest  importance  in  these  rases 
and  any  departure  from  the  normal  is  to  be  noted  at  the  first 
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examination.     Any  dull  area  detected  should  be  marked  off 
on  the  abdominal  wall  with  a  blue  pencil,  and  a  similar  note 
should  be  made  of  abnormal  resonance.     In  the  case  of 
blood  or  urinary  e.xtravasation,  there  may  be  dulness  in  the 
loins  and  above  the  pubes,  and  where  the  spleen  is  ruptured 
it  is  said  that  dulness  is  nearly  always  present  in  the  left 
flank  ;  even  when  due  to  free  blood,  this  dulness  may  or  may 
not  shift  with  alteration  in  the  position  of  the  patient.     It 
must  be  remembered  that  percussion  dulness  is  present  also 
over  collapsed  bowel,   that  in  the   presence  of  peritoneal 
exudate  the  existence  of  dulness  as  a  sign  of  serious  mischief 
is  of  less  value  than  a  demonstrable  increase  in  its  area,  and 
that  localised  dulness  may  be  present  at  one  examination 
and  absent  at  the  next.     A  boy  aged  12  was  admitted  to 
Hospital,  directly  after  the  wheel  of  a  cart  had  passed  over 
his  left  lower  ribs  and  flank ;  he  suffered  from  a  good  deal 
of  shock,  though  his  pulse  was  not  above  90.     When  ex- 
amined in  bed,  about  half  an  hour  after  the  accident,  there 
was  well-defined  percussion  dulness  in  the  left  flank  from  the 
outer  border  of  the  erector  spinie  as  far  forwards  as  the 
nipple  line.     This  area  was  marked  out  with  a  blue  pencil. 
An  hour  later  the  limit  of  the  dulness  had  receded  one  inch, 
and  within  three  hours  of  the  accident  this  area  possessed 
the  normal  resonance,  and  it  was  quite  clear  that  the  boy 
had  suffered  no  serious  injury.     He  was  perfectly  well  in 
two  days.     The  only  reasonable  explanation  is  that  the 
abdominal  contusion  caused  entero-spasm  of  the  subjacent 
gut,  which  passed  off  as  the  result  of  the  treatment  of  shock. 
The  presence  of  abnormal  dulness  as  a  positive  sign  of 
visceral  injury  must  therefore  be  constant  ox  increasing  in 
extent. 

Abnormal  Resonance  is  another  important  sign,  and  may 
be  due  to  distended  intestine,  or  to  gas  set  free  into  the 
peritoneal  cavity ;  occasionally  local  tympany  is  met  with 
over  the  site  of  intestinal  rupture,  but  it  is  in  relation  to  the 
area  of  liver  dulness  that  this  sign  is  of  the  greatest  im- 
portance ;  absence  of  liver  dulness  must  only  be  considered 
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of  positive  value  where  the  abdomen  is  not  distended,  and 
we  would  urge  that  as  a  sign  of  ruptured  intestine  it  is  not 
absence,  but  progressive  diminution,  of  liver  dulness  which 
should  be  regarded  as  of  value.  It  is  possible  that  too 
much  attention  has  been  paid  to  this  phenomenon  as  a 
means  of  diagnosing  ruptured  intestine,  but  if  the  case  is 
seen  from  the  first,  and  the  liver  dulness  can  be  demon- 
strated to  be  diminishing,  in  the  absence  of  abdominal 
distension,  it  must  be  admitted  as  &  point  of  diagnostic 
importance.  Not  too  much  time,  however,  should  be 
spent  in  waiting  for  this  sign. 

Auscultatory  percussion  may  in  cases  of  intestinal 
rupture  yield  a  localised  bell  or  coin  sound,  suggestive  of 
free  gas  in  the  peritoneal  cavity. 

To  summarise,  the  duty  of  the  surgeon  in  cases  of  ab- 
dominal injury  seen  shortly  after  the  accident,  is  to  decide 
whether  visceral  injury  is  present  or  not,  and  if  it  is,  some  of 
these  signs  which  we  have  enumerated  are  sure  to  become 
manifest  during  the  first  few  hours,  and  usually  one  or  two 
of  them,  such  as  a  rising  pulse  rate,  or  increasing  rigidity  of 
the  abdominal  wall,  will  become  well  established.  In 
doubtful  cases  it  is  quite  justifiable  to  pin  one's  faith  to  the 
pulse,  and  to  decide  that  if  its  rate  reaches,  say  120,  in  pure 
abdominal  injury  after  shock  has  been  treated,  the  abdomen 
should  be  explored.  To  decide  between  haemorrhage  and 
perforation  may  be  difficult,  but  persistent  shock,  pallor, 
rapid  and  weak  pulse,  and  marked  restlessness,  are  the 
characteristics  of  the  former,  whilst  a  rising  pulse  and 
progressive  abdominal  rigidity,  with  anxious  facial  expres- 
sion, point  to  perforation. 

The  following  case  illustrates  the  border-land  between 
abdominal  contusion  and  intestinal  rupture  extremely 
well  :— 

W.E.,  Male,  aet.  26,  coal  porter. 

About  half  an  hour  before  admission  to  hospital  the  man,  who 
was  of  strong  build  and  sober  temperament,  had  been  run  over  b\ 
a  cart  laden  with  two  tons  of  coal.     Two  wheels  had  passed  over  tht: 
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abdomen  from  left  to  right.  Vomiting  occurred  once,  within  a  few 
minntes  of  the  accident.  On  examination,  there  was  considerable 
bruiting  in  the  right  iliac  region,  extending  towards  the  buttock, 
but  no  evidence  of  fracture.  The  pulse  rate  was  loo,  the  tempera- 
ture 99°  F.  The  patient  was  obviously  suffering  a  good  deal,  but  he 
lay  fairly  quiet  in  bed.  The  abdomen  was  very  little  distended, 
and  it  exhibited  moderate  respiratory  excursion.  There  was  some 
rigidity  of  the  abdominal  muscles,  and  ill-detiued  tenderness  in  the 
lower  abdomen.  Liver  dulness  present  from  ()th  to  7th  ribs  in  the 
nipple  line.  There  was  no  abnormal  dulness  or  hyper-resonanco 
detected.     No  vomiting  after  admission. 

Repeated  observations  were  made  during  the  next  few  hours, 
and  the  important  changes  were  as  follows  : — the  pulse  rate  dropped 
from  100  to  88,  the  abdominal  pain  increased,  and  the  man's  facial 
expression  became  more  anxious  ;  the  other  signs  remained  as  they 
were  at  the  first  examination.  In  spite  of  the  fall  in  pulse  rate,  it 
was  decided  to  explore  the  abdomen  on  account  of  the  increasing 
pain,  and  the  anxiety  of  the  patient's  expression,  and  this  was  done 
seven  hours  after  the  accident.  Another  factor  which  carriwi  some 
weight  was  the  nature  of  the  vehicle  by  which  he  had  been  run  over  ; 
for  it  seemed  incredible  that  a  heavy  cart  laden  with  two  tons  of 
coal  could  pass  with  two  wheels  over  the  abdomen  without  doing 
some  serious  mischief.  All  that  operation  revealed  was  a  vertical 
rent  in  the  peritoneal  coat  of  the  caecum,  an  inch  and  a  half  in  length, 
placed  on  its  anterior  aspect,  leaving  the  muscle  exposed  but  unhurt, 
and  two  small  areas  of  blood  extravasation  into  the  mesenteries  of 
the  lower  ileum  and  the  iliac  colon.  The  serous  coat  of  the  caecum 
was  sutured,  and  the  abdomen  closed ;  there  was  some  pain  after 
operation,  but  the  man  progressed  quite  well,  and  was,  discharged 
18  days  after  admission. 
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Coeliotomy  in  Abdominal  Iiv<uries 

When  once  the  diagnosis  of  visceral  injury  has  been 
made,  preparation  must  be  made  for  operation  at  the  earliest 
period,  when  the  condition  of  the  patient  warrants  what 
may  be  a  long  and  difficult  operation.  All  safeguards  must 
be  taken  to  prevent  recurrence  of  shock,  and  much  depends 
on  the  skilful  management  of  anaesthesia  in  these  cases. 
Unfortunately  the  scope  of  the  operation  is  rarely  known 
beforehand,  so  that  spinal  anasthesia  alone  is  not  altogether 
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suitable.  f..r  anesthesia  is  required  up  to  the  level  of  th.- 
xiphi-stemum  for  an  indefinite  period  ;  but  .t  may  somi- 
times  be  employed  with  advantage,  and  may  be  combmec 
with  general  anaesthesia  m  some  instances.  Ether,  preceded 
by  morphia  and  scopolamine,  is  undoubtedly  a  better  pre- 
ventive against  shock  than  chloroform.  Contmuous  sub- 
cutaneous saline  infusion  from  the  beginnmg  to  the  end  ot 
the  operation  is  better  than  intra-venous  infusion  begun 
when  the  patient  exhibits  shock,  and  this,  together  with  the 
maintenance  of  a  constant,  and  rather  high,  temperature, 
constitutes  the  most  important  step  in  rendermg  these 
operations  safe  and  successful. 

.S*i«  dmnfection.—Vme  iodine  method  is  most  suitable  ; 
it  saves  time,  and  reduces  the  period  of  exposure  of  the 
patient  ;  the  iodine  may  be  applied  just  before  the  incision 
is  made,  and  must  cover  the  entire  surface  of  the  abdomen 
from  sternum  to  pubes. 

/«cisio«.— The  peritoneal  cavity  should  be  entered  by 
the  quickest  route  through  one  or  other  rectus  muscle,  and 
unless  there  is  some  indication  for  placing  the  incision  high 
up  in  the  abdomen,  a  sub-umbilical  opening  through  the 
right  rectus,  not  far  from  the  middle  line,  is  probably  the 
best.  After  the  rectus  muscle  has  been  split,  the  operator 
should  pause  a  moment,  and  he  may  observe  extreme 
tension  of  the  transversalis  fascia  and  peritoneum  beneath 
his  incision-this  suggests  free  gas.  but  it  may  be  due  to 
intestinal  distension;  he  may  notice  discolouration  or 
emphysema  of  the  extra-peritoneal  tissue— this  suggests 
retro-peritoneal  rupture  of  gut.  or,  if  the  fascia  is  bile- 
stained,  rupture  of  the  duodenum  ;  or  again,  he  may  observe 
just  before  opening  the  peritoneum,  that  it  possesses  a  dark 
purple  colour,  due  to  intra-peritoneal  effusion  of  blood.  It 
this  last  condition  is  present,  he  should  be  sure  that  all 
possible  safeguards  are  being  taken  against  shock,  for  with 
the  opening  of  the  peritoneal  cavity  there  is  often  a  rush  ot 
blood,  and  a  displacement  kA  clot,  leading  to  additional 
hemorrhage.     It  must  be  remembered  that  the  lesions  mav 
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be  multiple,  and  there  may  be  both  nipturt'  nf  a  solid  organ 
causing  hamorrhage,  and  perforation  of  a  hollow  one  leading 
to  intestinal  extravasation  ;  however,  it  is  a  clinical  fact 
that,  of  cases  coming  to  the  operation  table,  few  exhibit 
these  multiple  lesions.  Such  injuries  are  apt  to  be  rapidly 
fatal. 

We  shall  now  consider  the  ilinical  aspect  of  the  com- 
moner injuries  sustained  by  the  contents  of  the  abdominal 
cavity. 


Intra-peritoneal  Haemorrhage 

Effused  blood  must  be  rapidl>'  removed  by  absorbent 
sponges,  a  careful  watch  being  kept  for  any  source  of  fresh 
hemorrhage.  The  seat  of  injury  must  next  be  discovered, 
and  the  following  possibilities  should  be  borne  in  mind  : — 

(i)  Rupture  of  the  liver  or  spleen. 

(2)  Rupture  of  the  outer  coat  of  the  stomach  or  intestine. 

(3)  Laceration  of  the  great  omentum. 

(4)  Laceration  of  the  mesentery,  gastro-hepatic  omentum, 

meso-colon,  or  other  peritoneal  fold  with  the  vessels 
it  bears. 

(5)  Rupture  of  retro-peritoneal  organs,  such  as  the  kidney 

or  pancreas. 

(6)  Rupture   of  large   retro-peritoneal   vessels,   splenic, 

renal,  iliac,  etc.     Those  of  the  abdominal  aorta  and 
vena  cava  are  usually  fatal  within  a  few  minutes. 

(7)  More  than  one  of  these  lesions  may  be  present. 

If  there  is  no  clear  indication  as  to  the  source  of  the 
haemorrhage,  the  liver  and  spleen  should  be  first  examined 
with  the  whole  hand  passed  into  the  abdomen  ;  if  these 
prove  to  be  intact,  the  omentum  should  be  drawn  down  and 
examined,  and  then  the  intestinal  coils,  finishing  with  the 
retro-peritoneal  structures  mentioned  above.  As  a  rule, 
provided  a  large  incision  is  made,  the  is  some  visible  sign 
of  trauma,  which  leads  to  the  discovery  of  the  source  of 
haemorrhage. 
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I.   Rupture  of  the  Liver 


Etiology  and  Pathology. — The  absence  of  elastic 
tissue  in  the  liver  undoubtedly  predisposes  it  to  rupture 
when  it  is  severely  crushed,  as  in  run-over  or  buffer  accidents  : 
it  is,  however,  protected  to  some  extent  by  the  lower  costal 
arches,  although  a  fractured  rib  may  tear  the  surface  of  the 
liver.  The  liver  may  also  be  torn  from  its  normal  attach- 
ments by  a  fall  from  a  height.  Rupture  without  laceration 
of  the  liver  capsule  sometimes  occurs,  and  it  is  said  to  lead 
to  cyst  or  abscess  formation,  but  in  most  cases  the  capsule 
is  torn  and  intra-peritoneal  haemorrhage  results  ;  death  may 
occur  from  loss  of  blood  within  a  short  period,  and  this  may 
be  due  to  rupture  of  very  large  vessels  close  to,  or  within, 
the  liver,  the  pt)rtal  vein  and  inferior  vena  cava  being 
especially  in  danger.  Where  an  immediately  fatal  result 
does  not  occur,  there  is  progressive  effusion  of  blood,  the 
presence  of  which  favours  peritonitis,  and  in  cases  we  have 
met  with,  the  infecting  organism  has  been  the  bacillus  colt, 
arriving  perhaps  through  the  portal  circulation.  Some  bile 
extravasation  may  take  place,  but  evidence  of  this  is  rarely 
observed  before  the  third  or  fourth  day,  when  the  patient 
may  be  slightly  jaundiced,  and  bile  pigment  may  be  present 
in  the  urine.  Rupture  of  the  liver  occurs  much  more 
frequently  in  the  right  than  the  left  lobe,  and  the  fissures 
may  be  single  or  multiple,  superficial  or  deep,  or  a  portion 
may  even  be  separated  and  lie  free  in  the  abdominal  cavity. 

Clinical  Characters. — ^The  nature  of  the  accident  will 
usually  point  to  injury  of  the  right  hypochondrium.  Primary 
shock  is  rarely  absent,  and  only  partial  recovery  is  the  rule, 
as  in  other  cases  of  severe  internal  haemorrhage.  Persistent 
pall'jr,  restlessness,  thirst,  rapid  and  feeble  pulse,  and  a  cold 
skin,  will  usually  suggest  haemorrhage,  and  a  consideration 
of  the  nature  and  position  of  the  injury,  together  with  local 
tenderness  and  rigidity  in  the  right  hypochondrium,  will 
bring  the  liver  under  suspicion.  Intra-peritoneal  haemorr- 
hage may  cause  diffuse  tenderness,  but  if  the  case  is  seen 
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shortly  after  the  accident,  local  rigidity  in  the  right  hypo- 
chonchium  may  be  well  defined.  In  such  cases  of  ruptured 
liver  as  we  have  seen,  these  signs  of  tenderness  and  rigidity 
have  been  progressive,  and,  in  one  case,  not  operated  upon 
until  two  days  after  the  accident,  the  patient,  a  boy  of 
14  or  15,  refused  to  allow  the  abdomen  to  be  palpated.  Cases 
not  seen  till  the  third  or  fourth  day  may  exhibit  some 
jaimdice,  and  bile  may  be  present  in  the  urine,  due  to  re- 
absorption  from  the  peritoneum ;  this  is  said  to  occur  in 
about  one-fifth  of  the  cases,  and  by  this  time  peritoneal 
infection  is  usually  beginning,  and  may  lead  to  repeated 
vomiting,  a  symptom  which  is  not  seen  early  in  nipture  of 
the  liver. 

Trf'tment. — In  many  cases  of  ruptured  liver  it  is  not 
possibi  0  locate  the  injury  accurately,  but  if  a  diagnosis  of 
intra-peritoneal  haemorrhage  is  made,  exploratory^  operation 
is  certainly  called  lor,  and  where  the  liver  is  suspected,  the 
incision  should  be  made  in  the  upper  part  of  the  abdomen, 
and  the  operator  should  have  at  hand  a  pillow  or  sandbag, 
which  can  be  placed  behind  the  lower  dorsal  vertebrae  to 
push  the  liver  forwards.  The  right  lobe  is  injured  five  times 
as  often  as  the  left ;  therefore,  unless  there  is  some  contra- 
indication, a  right  rectus  incision  will  be  the  most  suitable, 
and  if  extra  room  be  required  it  may  be  continued  upwards 
parallel  to  the  costal  margin.  Division  of  the  muscle 
fibres  is  very  rarely  necessary.  Extravasated  blood  must 
be  rapidly  but  gently  removed,  and  a  search  made  for  the 
seat  of  injury. 

(a)  Laceration  of  the  anterior  border. — A  wound  in  this 
situation  may  extend  from  the  free  border  of  the  liver  on 
to  the  upper  convex  surface,  or  to  the  inferior  aspect,  or  it  may 
be  seen  on  both  these  surfaces.  If  large  vessels  are  found 
bleeding  they  may  be  ligatured  directly,  or  with  the  aid  of  an 
aneurysm  needle,  but  usually  there  is  free  oozing  from  the 
torn  surface,  and  the  best  way  of  controlling  this  is  by 
accurate  coaptation  of  the  surfaces.  If  it  is  felt  that  the 
condition  ol  the  patient  warrants  it,  suture  of  the  rent 
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should  be  undertaken,  but  it  is  difficult  if  the  liver  is  diseased 
or  fatty,  and  almost  impossible  if  the  organ  has  been  severely 
crushed.  The  best  tj^je  of  suture  is  the  mattress  rectangular 
stitch,  threaded  with  a  needle  at  each  end,  and  starting  one 
inch  from  the  margin  of  the  wound.  If  the  rupture  involves 
only  one  surface  of  the  liver,  the  suture  should  be  passed 
deeply  so  that  it  runs  below  the  bottom  of  the  fissure,  and 
if  both  inferior  and  superior  surfaces  are  torn,  the  sutures 


Fig,  27. — Suture  of  rupturt*!  livtr. 

should  pass  through  nearly  one-half  of  the  thickness  ol  the 
liver  near  its  free  border.  The  most  suitable  material  is 
strong  catgut,  and  if  the  sutures  are  passed  deeply  enough, 
they  may  be  tied  quite  lightly  so  as  not  to  strangulate  the 
hepatic  tissue.  The  number  of  stitches  necessary  to  coapt 
the  whole  length  of  the  edges  of  the  wound  should  be  passed 
before  any  are  tied,  and  the  central  ones  should  be  secured 
last.     Superficial    sutures    through    tlu'    capsule    are    not 
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desirable,  since  they  tend  to  tear  out  and  to  cause  oozing. 
If  two  surfaces  are  implicated  in  the  rupture,  sutures  must 
be  appUed  to  both  of  them.  If  haemostasis  is  secured,  the 
abdomen  may  be  closed  without  drainage,  but,  if  there  is 
any  doubt,  gauze  tampons  should  be  left  in  the  wound,  and 
not  removed  till  the  fourth  day. 

(6)  Laceration  of  the  convex  surface. — It  may  be  difficult 
to  expose  the  rent,  but  the  assistant  can  usuall\'  hold  down 
the  liver  with  a  hand  passed  between  it  and  the  diaphragm, 
thus  rotating  it  forwards.  Here  again  suture  is  to  be  pre- 
ferred, but  if  the  stitches  cannot  be  readily  applied,  Prm  and 
rapid  packing  with  gauze  may  suffice,  and  this  holds  in  the 
case  of  all  lacerations  of  the  liver  where  great  speed  is 
necessary-,  or  where  the  tissue  is  verj*  friable.  So  far  as  we 
are  aware,  the  successful  cases  recorded  in  this  country  have 
been  almost  equally  divided  between  treatment  by  suture 
and  treatment  by  packing. 

(c)  Laceration  of  the  inferior  surface.— Hvrv  the  applica- 
tion of  sutures  is  very  difficult,  and  packing  must  necessarily 
be  resorted  to.  The  portal  vein  and  vessels  in  the  transverse 
fissure  must  be  examined,  and,  since  ligature  is  inadmissible, 
the  only  hope  of  success  lies  in  vessel  suture. 

In  exposing  ruptures  of  the  liver,  removal  of  some  of  the 
lower  costal  cartilages  may  sometimes  be  called  for,  and  in 
all  cases  a  rapid  search  must  be  made  for  other  injuries, 
especially  that  of  the  right  kidney,  for  if  the  right  lobe  of 
the  liver  is  ruptured,  the  proximity  of  the  right  kidney  un- 
questionably renders  it  liable  to  be  damaged  at  the  same  time. 

After  Treatment.— No  special  details  are  required 
here,  except  that  if  the  lesion  is  treated  by  firm  gauze  packing, 
it  is  important  that  this  should  not  be  disturbed  before  the 
fourth  day.  and  then  its  removal  should  be  gradually  carried 
out.  If  there  is  a  tendency  to  oozing,  the  administration  of 
calcium  lactate  in  doses  of  grs.  30  for  six  dt)ses  may  be  of 
value  by  increasing  the  coagulability  of  the  blood.  Apart 
from  rjiy  faultj'  technique,  rupture  of  the  liver  may  some- 
times be  followed  by  abscess  funnatioii,  and  this  may  be 
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signified  by  a  rise  of  temperature  during  convalescence ; 
suppuration  may  occur  in  the  liver,  the  sub-phrenic  space, 
or,  more  rarely,  in  the  pleural  cavity.  Slight  fever  is 
common  duri:  g  the  first  few  days  of  convalescence  from 
intra-peritoneal  haemorrhage,  and  some  confirmatory  signs 
should  be  present  before  a  second  operation  is  undertaken. 

2.  Rupture  of  the  Spleen 

There  are  no  pathognomonic  signs  of  rupture  of  the 
normal  spleen,  and  the  diagnosis  can  only  be  made  by  the 
discovery  of  intra-peritoneal  haemorrhage,  and  an  accurate 
knowledge  jf  the  accident.  A  large  proportion  of  the 
recorded  cases  have  been  in  patients  under  twenty  years 
of  age,  and  this  may  be  accounted  for  by  the  elasticity  of 
the  costal  arches  during  youth.  In  contrast  with  rupture 
of  the  hver,  signs  of  haemorrhage  appear  early,  those  of 
peritoneal  irritation  later ;  therefore  a  rapid  pulse  is  rarely 
absent,  while  diffuse  abdominal  rigidity  is  not  a  marked 
feature  of  the  case  ;  local  tenderness  and  rigidity  in  the  left 
hypochondrium  is  often  present  from  the  first.  When  such 
cases  are  operated  upon  several  days  after  the  rupture,  there 
is  usually  little  evidence  of  peritonitis,  and  we  have  no 
knowledge  of  the  bacteriological  findings  where  it  has  been 
present.  Traumatic  fissures  of  the  spleen  may  be  single  or 
multiple,  and  occasionally  the  organ  is  more  or  less  detached 
from  its  pedicle. 

Pathological  rupture  of  the  spleen  occurs  in  malaria,  and 
the  enlarged  spleen  of  leukaemia,  with  its  friability  and 
perisplenic  adhesions,  is  also  liable  to  be  torn  by  very  slight 
violence ;  these  cases  are  usually  fatal  in  a  very-  short 
time. 

It  is  said  that  blood  from  a  ruptured  spleen  tends  to 
coagulate  rapidly,  and  therefore  an  area  of  fixed  dulness  in 
the  left  flank  is  given  as  a  physical  sign  of  splenic  rupture. 
Whether  this  is  the  correct  explanation  or  not,  we  have  cer- 
tainly met  with  this  sign,  and  when  dulness  lias  been  present 
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in  both  flanks,  it  has  been  of  greater  extent  on  the  left  side, 
and  rolling  the  patient  on  to  his  right  loin  has  failed  to 
displace  the  left-sided  dulness. 

Treatment.— This  should  proceed  on  the  same  lines  as 
that  for  rupture  of  the  liver,  except  that  suture  is  rarely 
practicable,  owing  to  the  friability  of  splenic  tissue.  A  long 
left  rectus  incision  will  enable  the  spleen  to  be  reached,  but 
in  adults  more  room  may  be  required,  and  it  can  be  obtained 
either  by  dividing  the  muscle  at  right-angles  to  the  primary 
incision,  or  by  prolonging  the  upper  part  of  the  wound 
obliquely  along  the  ninth  rib;  the  lower  costal  cartilages 
can  then  be  removed,  and  by  powerful  traction  very  easy 
access  to  the  spleen  can  be  obtained.  The  vertical  part  of 
this  incision  is  best  planned  close  to  the  outer  border  of  the 
left  rectus. 

As  soon  as  the  diagnosis  has  been  confirmed,  the  left 
hand  should  be  passed  towards  the  pedicle,  and  its  vessels 
controlled  by  the  fingers.  The  rupture  may  then  be 
examined,  and  if  the  rent  does  not  extend  deeply  into  the 
spleen  pulp,  control  of  the  pedicle  may  be  given  over  to  the 
assistant  whilst  the  surgeon  proceeds  to  close  the  wound 
with  mattress  sutures.  This,  however,  will  rarely  be  possible, 
and,  as  a  rule,  the  correct  and  quickest  procedure  is  splenec- 
tomy. The  pedicle  is  clamped,  and  the  vessels  are  secured 
by  double  ligature,  singlj',  and  en  masse,  with  strong  silk. 
When  haemostasis  has  been  ensured,  the  abdomen  may  be 
closed  without  drainage.  One  reason  why  rupture  of  the 
spleen  should  be  treated  by  splenectomy  is  that  the  lacera- 
tions are  apt  to  be  multiple,  and  they  may  be  on  opposite 
surfaces  of  the  organ,  and  another  is  that  the  spleen  is  too 
mobile  for  firm  gauze  packing  to  be  relied  upon  ;  occasionally, 
however,  this  is  all  that  can  be  done,  but  the  outlook  is  poor, 
and  nearly  all  the  recorded  successful  cases  have  been  treated 
by  splenectomy. 

After  Treatment. — ^This  consists  mainly  in  the  treat- 
ment of  shock,  and  the  administration  of  saline  to  compensate 
for  loss  of  blood.     It  has  been  stated  that  the  spleen  is  a 


If 


filll 


f  ' 


K  i- 


524 


ACUTE  ABDOMIXAL   DISEASES 


haemopoietic  gland,  and  that  splenectomy,  in  the  absence  of 
a  spleniculus,  is  followed  by  tender  enlargement  of  the  ribs 
and  long  bones,  as  well  as  of  the  Ij-mphatic  glands,  but  this 
we  have  not  observed ;  nor  does  the  blood  exhibit  an\- 
definite  changes  other  than  those  accounted  for  by  tlu- 
severe  haemorrhage — polychromatophilic  degeneration  is 
present,  and  nucleated  red  cells  are  seen,  but  the  main 
feature  is  the  low  percentage  of  haemoglobin,  and  this  takes 
a  considerable  time  to  return  to  the  normal  level.  It  must 
be  remembered  that  in  these  cases  we  do  not  know  the 
condition  of  the  blood  before  the  accident. 


3.  Rupture  of  Outer  Coat  of  some  portion  of  the 
Gastro-Intestinal  Tract 

This  is  an  extremely  rare  cause  of  extensive  haemorrhage 
into  the  peritoneal  cavity,  and  the  diagnosis  is  impossible. 
If  such  a  condition  is  found  when  the  abdomen  is  opened 
for  haemorrhage,  the  correct  line  of  treatment  is  clear,  namely, 
ligature  of  any  bleeding  points,  and  careful  suture  of  the 
intestinal  wall. 


4.  Laceration  of  the  Great  Omentum 

The  great  omentum  may  be  torn,  or  bruised,  in  any 
portion,  and  the  nearer  the  seat  of  injury  lies  to  the  greater 
curvature  of  the  stomach,  the  more  profuse  the  haemorrhage, 
since  the  large  gastro-epiploic  vessels  may  be  implicated. 
The  blood  may  escape  into  the  general  peritoneal  cavity,  or 
it  may  spread  between  the  layers  of  the  omentum. 

Treatment. — If  the  omentum  is  separated  close  to  the 
lower  border  of  the  stomach,  all  bleeding  vessels  should  be 
secured  and  the  rent  in  the  omentum  carefully  sutured. 
Where  the  injury  lies  at  a  distance  from  the  gastric  attach- 
ment, damaged  omentum  may  be  removed  after  ligatures 
have  been  applied  on  the  proximal  side  of  the  injury. 
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5.  Laceration  of  the  Mesentery 

Varieties— The  mesentery  involved  may  be  tliat  of  the 
small  intestine,  the  stomach,  or  the  colon.  The  injuries  may 
take  the  form  of  intra-mesenteric  haematoma,  or  fissure,  and 
the  latter  may  be  parallel  to  the  intestine,  at  rifi;ht  angles 
to  it,  or  irregular.  Mesenteric  hamatomata,  by  exerting 
pressure  on  undamaged  blood  vessels,  may  impair,  or  even 
cut  off,  the  blot)d  supply  from  portions  of  the  intestine,  leading 
to  gangrene.  Ih  the  same  way  a  fissure  parallel  to  the  gut 
may  cause  gangrene,  and  the  nearer  the  bowel  the  rent  lies, 
the  more  likely  it  is  to  lead  to  this  complication,  and  it  may 
be  taken  as  a  rule  that  the  anastomosis  in  the  wall  of  the  gut 
is  only  able  to  supply  the  deficiency  for  from  one  to  two 
inches"  of  intestine,  so  that  a  mesenteric  rupture  of  large  size 
is  very  serious,  apart  from  the  immediate  danger  from 
hamorrhage.  A  vertical  fissure  does  not  cause  much  damage 
to  the  blood  supply  of  the  intestine,  although  it  may  give  rise 
to  considerable  effusion  of  blood.  An  irregular  tear  of  the 
mesentery  is  dangerous  mainly  in  proportion  to  that  part 
of  it  which  is  parallel  to  the  intestine. 

Treatment.— Mesenteric  hsmatomata  should  be  treated 
by  incision  to  give  exit  to  the  blood,  followed  by  local 
ligature  of  any  bleeding  vessels  and  closure  of  the  incision. 

Vertical  rupture  should  be  treated  by  ligation  of  all 
bleeding  points,  and  suture  of  the  cleft  by  interrupted  or 
continuous  stitches. 

Horizontal  mesenteric  rupture,  or  rupture  parallel  to  the 
gut  requires  more  careful  consideration.  If  the  tear  is 
smaU  and  does  not  involve  large  vessels,  simple  suture  may 
be  sufficient,  care  being  taken  to  pass  the  stitches  through 
avascular  areas  of  the  mesentery.  If  the  rupture  is  of  con- 
siderable length,  or  large  vessels  are  implicated,  the  question 
of  immediate  resection  of  the  involved  gut  must  be  con- 
sidered, and  if  more  than  two  inches  of  intestine  lies  denuded 
of  its  mesentery,  primary  resection  with  a.xial  anastomosis  is 


*  1 

4 


ri 


\\ 


I' 


M 


ft  1 1 


J»6 


ACUTE  ABDOMINAL   DISEASES 


the  best  course.  In  doubtful  cases  the  rent  should  be 
sutured  after  ligature  of  the  divided  vessels,  and  the  loop  of 
intestine  which  is  liable  to  necrosis  should  be  secured  close 
to  the  parietal  peritoneum  by  gauze  plugs.  A  secondary 
resection  and  anastomosis  will  be  indicated  if  there  is  any 
offensive  odour  or  discharge  from  the  wound. 

6.  Rupture  of  the  Kidney 

Although  the  kidney  is  a  retro-peritoneal  organ,  when  it 
is  ruptured  the  resulting  haemorrhage  may  be  both  intra- 
and  extra-peritoneal ;  the  peritoneum  may  also  contain 
urine  as  a  result  of  this  injury.  Intra-peritoneal  rupture  is 
not  very  common,  but  in  severe  injuries  to  the  kidney, 
exploratory  coeliotomy  may  be  required  to  settle  the 
question. 

Etiology  and  Pathology. — Contusion  of  the  kidney 
without  rupture  of  its  capsule  is  a  common  lesion,  and  may 
be  diagnosed  from  the  nature  of  the  accident,  from  the 
presence  of  blood  in  the  urine,  and  from  the  absence  of  severe 
constitutional  disturbance.  Such  "  traumatic  haematuria  " 
rarely  lasts  for  more  than  three  or  four  days.  Ruptures  of 
the  organ  vary  considerably  in  degree,  but  those  which  give 
rise  to  intra-peritoneal  haemorrhage  are — 

(a)  Rupture  of  the  cortex. 

(6)  Rupture  of  the  cortex  and  pelvis. 

(c)  Complete  disruption  of  the  kidney. 

The  first  of  these  is  not  likely  to  lead  to  more  than  ;i 
peri-renal  haematoma,  but  the  second  is  the  serious  form 
encountered  in  operative  practice,  while  the  third  is  more 
often  seen  in  cases  of  multiple  injury,  where  death  ensues 
rapidly.  These  renal  injuries  are  more  common  on  the 
right  .'an  the  left  side  ;  males  are  affected  more  frequenth- 
than  females,  and  it  is  said  that  the  commonest  age  period 
for  the  accident  is  between  twenty  and  forty. 

Symptoms. — A  certain  degree  of  shock  is  nearly  always 
present  ;     vomiting    commonly    occurs    shortly    alter    the 
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accident,  and  may  be  repeated,  though  tliis  is  unusual. 
Pain  may  be  present  in  the  affected  loin,  <»r  may  be  felt  all 
over  the  abdomen.  The  essential  symptom  is  haematuria, 
and  the  amount  of  hccmorrhage  is  a  fair  guide  to  the  extent 
of  renal  damage.  Frequency  of  micturition  is  the  nde,  but 
occasionally  there  is  retention  due  to  coagulation  of  blood 
in  the  bladder,  or,  more  rarely  still,  there  is  suppression, 
due  to  simultaneous  injury  to  both  kidneys,  or  to  injury  of 
one  and  reflex  inhibition  of  the  other. 

Physical  Signs. — In  those  cases  where  the  peritoneum 
over  the  injured  kidney  is  ruptured,  the  signs  are  those  of 
profuse  abdominal  haemorrhage ;  there  is  persistent  shock, 
pallor,  sweating,  thirst,  restlessness,  and  rapid  pulse,  with 
increasing  abdominal  pain  and  widespread  tenderness. 
Frequent  vomiting  may  be  present,  and  distension  of  the 
abdomen  occurs.  There  is  acute  tenderness  in  the  affected 
loin,  but  no  localised  peri-renal  tumour;  on  the  other  hand, 
there  is  an  increasing  area  of  dulness  on  the  side  of  the  lesion, 
and  there  may  be  evidence  of  free  fluid  in  the  abd»>men. 
These  signs,  associated  with  haematuria,  point  clearly  to 
intra-peritoneal  rupture  of  the  kidnej-. 

In  extra-peritoneal  rupture,  the  extravasated  bltjod 
collects  around  the  organ,  and  may  cause  a  visible  swelling 
in  the  loin,  dull  on  percussion,  and  of  increasing  size.  Diffuse 
abdominal  pain  and  distension  are  absent ;  repeated  vomit- 
ing is  rare,  but  the  general  condition  may  be  just  as  grave  as 
in  the  case  of  intra-peritoneal  rupture,  though  the  shock  is 
less  profound. 

Diagnosis. — Injury  to  the  kidney  is  not  difficult  to 
recognise,  since  in  almost  all  cases  of  any  severity  there  is 
blood  in  the  urine.  It  is  important  to  know  that  the  urine 
was  healthy  before  the  accident,  for  very  slight  trauma  may 
lead  to  haematuria  in  patients  suffering  from  nephro- 
lithiasis, and  some  information  as  to  previous  health  should 
be  obtained.  Contusion  is  differentiated  from  rupture 
much  in  the  same  way  as  abdominal  contusion  is  distinguished 
from  serious  visceral  injury,  by  rapid  recovery  from  the 
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shock  «)f  the  accident,  by  the  absence  of  any  definite  mass  in 
the  loin,  which  may  be  both  tender  and  rigid  ;  by  freedom 
from  tenderness  and  pain  over  the  rest  of  the  abdomen,  and 
by  the  ab'ienct  of  profuse  hamaturia.  In  doubtful  cases, 
careful  watching  for  some  hours  will  usually  nake  the 
condition  clear,  for  in  simple  contusion  the  patient's  con- 
dition improvts  rapidly,  the  pulse  remains  good  and  the 
temperature  steady,  whilst  the  amount  of  bl'Mxi  in  the 
urine  tends  to  diminish  as  the  result  of  treatment  by  absolute 
rest  in  bed. 

Extra-peritoneal  rupture  is  characterised  by  profuse 
haematuria  and  the  rapid  development  of  a  swelling  in  the 
loin  ;  the  temperature  often  exhibits  a  gradual  rise,  and  the 
pulse  rate  remains  above  normal.  The  retro-peritoneal 
hematoma  varies  greatly  in  size,  but  it  is  rare  for  the 
condition  to  (!■  mand  immediate  operation  for  haemorr- 
hage. 

Intra-peritoneal  rupture  affords  an  example  of  severe 
abdominal  haemorrhage  plus  peritoneal  irritation,  and  there- 
fore the  condition  from  the  first  is  grave,  and  the  diagnosis  is 
made  by  the  discovery  of  the  co-existence  of  intra-peritoneal 
effusion  with  haematuria,  which  may,  or  may  not,  be  profuse. 
There  may  be  a  pen-renal  haematoma  in  addition  to  these 
signs. 

Treatment.— Simple  contusion  of  the  kidney  yields 
readily  to  treatment  by  absolute  rest  in  bed,  a  fluid  diet,  and 
the  local  application  of  cold,  and  hght  pressure  to  the  affected 
side.  Thore  may  b^j  blood  in  the  urine  for  several  days,  but, 
as  a  rule,  this  is  of  normal  colour  by  the  tliird  or  fourth  day. 
It  is  important  that  the  patient  should  not  be  allowed  to 
get  up  dirtctly  the  urine  is  clear,  for  recurrent  haematuria 
may  be  caused  in  this  way,  due  probably  to  the  separation 
of  minute  thrombi  from  the  small  renal  vessels.  If  the 
bleeding  persists  without  evidence  of  a  more  serious 
lesion  of  the  kidney,  calcium  salts  may  be  given  with 
advantage. 

Extra-pcrttoneal    rupture— WIktc    the    evidence    is 
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favour  (tfextra-jM-ritoneal  rupture,  there  has  been  a  tendency 
t(»  wait  too  long  before  undertaking  an  exploratory  operation, 
but  there  can  be  little  doubt  that  while  natural  means  can 
heal  a  cortical  rupture  quite  securely,  yet  surgical  inter- 
ference is  likely  to  be  f  great  value,  and  its  risks  are  very 
slight.  It  is  undesirable  to  wait  until  the  piitient  is  e.xhausted 
from  loss  of  blood  and  the  pain  caused  by  tlie  passage  of 
clots. 

The  incision.— The  patient  should  b«'  placed  on  his  sound 
side  with  a  pVow  beneath  the  unaffected  loin.  A  free 
incision  is  essential,  and  either  the  usual  hwnbar  incision 
may  be  used,  or  the  lumbo-ilio-inguinal.  extending  nearly 
as  far  forwards  as  the  anterior  superior  iliac  spine.  The 
muscular  planes  are  often  infiltrated  with  blood,  and  when 
the  wound  is  deepened,  a  dark-coloured,  tense,  fluid  peri- 
nephric mass  is  encountend.  Before  this  is  incised,  the 
surgeon  must  be  fully  prepared  to  deal  with  excessi  e 
haemorrhage,  and  sometimes  this  may  with  advantage  be 
guarded  against  by  getting  his  assistant  to  compress  the 
aorta  through  the  abdominal  wall.  If  there  is  piofuse 
bleeding  when  this  peri-renal  swelling  is  opened,  the  left 
hand  should  be  passed  into  the  wound  to  secure  tlie  renal 
pedicle.  Digital  compression  may  now  be  ernpk)yed  by 
the  fingers  of  the  left  hand,  while  the  ca\-it\  is  cleared  of 
clots  and  fluid  blood.  The  condition  of  the  kidne\-  must 
next  be  ascertained,  and  every  effort  must  be  made  to  save 
the  organ,  since  the  functional  value  of  the  oppxjsite  kidney 
is  rarely  known  in  these  cases  ;  it  is  difficult  to  e.xamine  the 
kidney  without  removing  the  hand  from  the  pedicle,  and 
without  delivering  it  into  the  wound,  but  as  regard  the 
fonner,  it  must  be  remembered  that  the  application  of  the 
ordinary  strong  clamps  to  the  vessels  compels  tht  >urge(jn 
to  perform  nephrectomy,  and  should  therefore  be  avoided  ; 
delivery  of  the  kidney  must  be  accomplished  rather  by  tht 
assistant's  pressure  through  the  abdominal  wall  than  by 
traction  on  the  organ  itself.  As  a  matter  of  fai  t.  after  the 
luematoma  is  evacuated,  the  hemorrhage  is  often  reduced 

34 


!: 


I; 


SP 


ACl'TK  ABDOMISAl.    DISEASES 


to  iKjzing  from  niultiph-  small  vessds  iind  may  bt*  checked 
b\  press\»ro  on  the  kidney  itself. 

Rtnid  hamostasis.—To  secure  this  two  methods  are 
available,  namely,  suture  and  packing.  Of  these,  un- 
doubtedly suture  with  absorbable  catgut  is  to  be  preferred, 
but  it  may  be  impracticable  owing  to  tlie  difRculty  in 
delivering  the  kidney,  or  the  friability  of  the  renal  tissue. 

In  cortical  rupture  the  wound  should  be  closed  by  means 
of  deep  mattress  sutures,  all  the  stitches  being  passed  before 
any  are  tied.  Occasionally  a  piece  of  the  cortex  is  t«trn 
away  from  the  rest  of  the  kidney,  when  the  loose  portion 
should  be  removed,  and  haemorrhage  from  the  remainder 
checked  by  mattress  stitches,  passing  through  the  whole 
thickness  of  the  organ.  If  suture  is  impossible,  recourse 
must  be  had  to  firm  gauze  packing,  and  in  any  case  the  wound 
should  be  drained  with  a  tube  and  a  gauze  plug,  removable 
after  the  fourth  day. 

In  cortico-pdvic  rupture  it  may  be  possible  to  retain  tiie 
kidney  if  suture  of  both  cortex  and  pelvis  can  be  effected, 
but  even  where  this  has  V  "n  done,  secondary  nephrectomy- 
may  be  nectssar>  for  the  cure  of  a  persistent  urinary  fistula. 
In  most  cases  of  this  kind  the  kidney  is  ruptured  horizontally, 
and  nephrectomy  has  to  be  performed  at  once. 

Complete  disruption  of  the  Wrfn^v.— Where  this  has 
occurred,  nephrectomy  after  careful  clamping  of  the  pedicle 
is  the  only  course.  A  sub-capsular  excision  should  be 
carried  out.  care  being  taken  to  remove  all  the  secreting 
tissue.  The  vessels  and  ureter  should  then  be  ligatured 
separately  and  en  masse,  and  the  wound  drained  Aith  a 
gauze  plug  and  a  small  rubber  tube  for  48  hours. 

Intra-peritoneal  rupture.— When  a  diagnosis  of  intra- 
peritoneal rupture  has  been  made,  the  operation  must  b«' 
undertaken  with  the  least  possible  delay,  even  in  the  presenc*' 
of  shock,  since  active  hemorrhage  is  probably  going  on. 
Exploration  must  be  made  by  an  abdominal  incision  placed 
close  to  the  edge  of  the  rectus  ;  the  incision  must  be  large 
enough  to  allow  the  hand  to  be  passed  across  the  abdomen 
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to  palpate  the  uninjured  kidney.  The  steps  of  the  operation 
consist  of  cleansing  the  peritoneum,  checking  fresh 
hemorrhage,  and  deahng  with  the  kidney.  Nephrectomy 
will  ustially  b<'  caUed  for.  and  it  is  not  easy  to  perform  renal 
*>iture  through  an  anterior  inr  on.  The  kidney  will 
natu.ally  be  approached  thro 
{•eritoneum.  but  it  must  be 
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the  vessels  are  secured,  nephrect 

attempt  shotjld  then  be  made  to  repair  the  peritoneal  tear 

with  catgut  sutures  after  a  stab  wound  has  been  made  in 

the  loin  to  drain  the  renal  fossa.     It  may  be  possible  to  close 

the  anterior  wound  completely,  but  it  is  most  important 

that  lumbar  drainage  should  be  provided. 

After    Treatmer..  -If    the    kidney    wound    has   been 

treated   by   plugging    vith   gauze,  its   removal   should   be 

cautiously  and  gradually  begun  on  the  fourth  day.    The 
drainage  tube  must  be  kept  in  position  a  little  longer  in  case 
leakage  of  urine  occurs,  and  a  careful  examination  of  the 
wound  must  be  made  for  signs  of  extravasation.     The  daily 
quantity  of  urine  passed,  and  the  presence  or  absen   •  of 
bl<K)d,  must  be  ascertained,  and  a  cystoscopic  examin    ion 
may  be  desirable  during  convalescence,   to  detem.  .le  the 
functional  value  of  the  two  kidneys.     In  some  cases  a  per- 
sistent urinary  sinus  ciills  for  further  exploratory  operation, 
and   it   may  even  be  necessary  to  perform  a  secondary 
nephrectomy,  but  ample  time  should  be  given  for  natural 
cure  of  the  fistula.     Wliere  nephrectomy  has  been  necessar>' 
in  the  first  instanrt-,  dr.^in.^ge  of  the  wound  is  required  only 
lor  two  (»r  three  da  vs. 
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7.  Rupture  of  the  Pancreas 

Rupture  of  the  pancreas  must  be  reckoned  among  the 
rarest  causes  of  abdominal  hsemorrhage.  It  seldom  wcurs 
apart  from  other  serious  injuries  owing  to  the  anatomical 
situation  of  the  organ,  and  tiie  diagniisis  cannot  be  made 
with  certainty  apart  from  exploratory  operation.  We  have 
referred  elsewhere  to  fat  necrosis  as  a  sequel  of  pancreatic 
rupture,  but  pancreatic  haemorrhage  may  call  for  operative 
interference  long  before  fat  necrosis  occurs.  Where  there 
are  signs  of  haemorrhage  after  abdominal  injury,  and  the 
pain,  rigidity,  and  distension  are  mainly  confined  to  the 
upper  abdomen,  the  possibility  of  injury  to  the  pancreas 
should  be  borne  in  mind,  for  in  some  described  cases  there 
has  been  a  large  hsematoma  of  the  lessor  sac,  forming  a 
deep-seated  rounded  swelling  of  increasing  size. 

Treatment. — After  the  abdomen  has  been  opened,  it 
may  be  discovered  that  there  is  a  large  swelling  behind  the 
stomach,  or  there  may  be  leakage  of  blood  through  the 
transverse  meso-colon.  or  from  the  foramen  of  Winslow. 
If  there  is  a  suspicion  of  pancreatic  injury,  the  organ  may 
be  reached  through  a  vertical  slit  in  the  gastro-hepatic 
omentum  with  the  stomach  pulled  down  and  the  Uver 
rotated  upwards.  Rupture  of  the  body  «if  the  organ  shotild 
be  treated  by  careful  stiture  and  tamponage  with  gauze. 
Rupture  of  the  t;Ml  of  the  pancreas  should  be  treated  by 
removal  of  the  separated  portion.  A  careful  examination 
of  the  ducts  of  Wirstmg  and  the  splenic  vessels  must  be  made 
in  all  these  cases,  and  every  endeavour  must  be  made  to 
preserve  their  continuity.  Drainage  of  the  wound  is 
essential,  for  even  where  accurate  sutun-  of  the  pancreas  is 
possible  there  is  a  great  tendency  for  the  suture  to  cause 
some  ItKal  necrosis  ;  the  most  satisfactory  route  for  drainage 
is  through  the  gastro-colir  omentum,  below  the  greater 
curvature  of  the  stomach  ;  if  the  end  of  the  gauze  plugging 
is  brought  out  in  this  manner,  the  opening  in  the  gastro- 
hepatic  omentum  may  i>i'  sutunil. 


'  1 1 


ABDOMISAL   ISJVRlllS 


S33 


After  Treatment. — Pancreatii  fistula  not  infrequently 
tullows  these  operations,  but  it  usually  closes  in  a  few  weeks, 
and  all  that  is  necessary  is  the  use  of  frequent  dressings 
soaked  in  dilute  hydrochloric  acid  to  prevent  the  digestive 
action  of  the  pancreatic  fluid, 

8.  Rupture  of  Vessels  of  the  Posterior  Abdominal  Wall 

If  very  large  \essels  are  ruptured,  death  commonly 
ensues  witiiin  a  very  short  time,  tliough  a  recent  case  has 
been  recorded  where  death  did  not  occur  until  eight  hours 
after  laceration  of  the  inferior  vena  cava.  The  splenic, 
renal,  and  mesenteric  vessels  are  am(mg  those  which  have 
been  successfully  dealt  witii  for  traumatic  rupture.  In  such 
cases  there  is  ha;morrliage  behind  the  peritoneum,  as  well 
as  witliin  the  cavity,  and  only  by  the  most  careful  sponging 
away  of  clot  can  the  seat  of  ha;morrhage  be  determined. 
In  the  present  day  it  is  recognised  that  suture  is  the  ideal 
treatment  for  rupture  of  blood  vessels,  and  this  applies 
particularly  to  those  large  abdominal  vessels,  for  if  their 
blood  stream  is  cut  off  there  is  grave  risk  of  gangrene  of 
the  intestine,  and  death  from  peritonitis.  If  suture  is 
impossible,  and,  owing  to  the  friable  state  of  the  vessel  wall 
or  the  extent  of  the  laceration,  it  will  often  be  so,  reliance 
must  be  placed  «m  firm  gauze  packing,  or  the  application  of 
pressure  forceps.  Plugging  is  to  be  preferred  if  hsemostasis 
can  be  secured  in  tins  way,  for  it  does  the  least  possible 
damage  to  the  vessel  wall,  and  in  the  case  ol  venous  injury 
it  is  likely  to  succeed  ;  for  arteriid  rupture,  gauze  packing  is 
not  satisfactory,  for  though  the  bleeding  may  be  stopped, 
aneurjsmal  dilatation  is  likely  to  follow,  owing  to  local 
weakness  of  the  \essel  nail.  Ligature  is  more  reliable  in 
these  cases,  but  where  total  occlusion  of  the  artery  is  required 
resection  of  the  viscus  which  it  supplies  may  be  necessary, 
tither  in  tlie  first  instance  or  at  a  subsequent  operaticm.  In 
some  cases,  owing  to  the  need  for  rapidit\',  the  rupture  must 
bf  secured  witl»  pressure  forceps  left  in  situ  for  tlire*-  or  four 
days. 
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II.  Rupture  of  Hollow  Viscera 

This  oonditiun  is  dependent  on  the  complete  rupture  ot 
a  hollow  viscus,  and  we  have  already  considered  the  general 
symptomatology  of  such  an  accident.  It  must  he  n-- 
membered,  however,  that  such  a  rupture  may  occur  without 
any  clinical  evidence  of  free  gas  in  the  peritoneal  cavity, 
and  we  must  also  consider  under  this  heading  retru-peritimeal 
rupture  of  such  portions  of  the  intestine  as  are  not  com- 
pletely invested  by  peritoneiuii. 


Rupture  of  the  Stomach 

Etiology  and  Pathology.-  Rupture  ot  a  lioaltliy 
stomach  has  been  caused  by  violent  contraction  {if  the 
abdominal  muscles  as  well  as  by  tlie  blows  or  crushings 
which  are  the  usual  causes  oi  intestinal  rupture,  but  any 
hollow  viscus  may  be  opened  by  a  force  wliidi  either  causes 
bursting,  tearing  from  attachments,  (»r  crushing  of  the  organ, 
and  in  the  case  of  the  stomach,  a  state  of  distension,  or  the 
presence  of  ulceration,  or  adlu-sions,  favours  the  tirst  and 
second  of  these  modes  of  pt-rforation  respectivelw  Crushing 
to  the  degree  of  rupture  of  the  stomach  rarely  occurs  alone, 
and  usually  neighb<juring  organs,  sucli  as  the  liver,  or  spleen, 
are  also  involved  in  tlie  injur\-.  Tearing  of  the  stomach 
from  its  attachments  certainly  occurs  in  cases  of  gastric 
ulcer  with  patiiologicai  and  protective  adhesitins,  where  the 
perforation  sometimes  dates  from  a  fall  or  blow  on  llie 
abdomen. 

Ruptures  of  the  normal  stomacli  are  usiutliy  longitudm.il, 
and  they  tend  to  occur  m  thf  neighbourhood  of  the  lesser 
<  urvature.  nearer  the  pylorus  rather  than  the  cardia. 

Symptoms  and  Physical  Signs.— These  Ix^long  to  time 
t;niups  :  (a)  Thost'  duf  to  shoi  k  ;  [h)  Those  due  to  ix'rfni.i- 
tion  ;  (c)  Those  due  to  injury  to  the  stomach.  The  lir^t 
two  groups  of  .symptoms  li.ivc  .ilre.uh  re*  eivtd  our  .itti-ntinii, 
liut  .i>  rrgards  tiie  third,  [yiim  i^  uitiiix     ami  moir  m   It-- 
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luculised  to  tin*  upper  abdomen;  vomitinj^  is  rarely  .ibsent, 
but  is  apt  to  be  less  frequent  than  in  intestinal  rupture, 
probably  owing  to  the  escape  of  gastric  contents  into  the 
peritoneal  cavity  ;  the  vomit  may  contain  fresh  blood : 
rigidity  apjiears  very  early,  and  hyperasthcsia  of  the  abdo- 
minal wall  is  often  present  above  the  umbilicus  ;  distension 
comes  on  rapidly,  and  the  liver  dulness  is  usually  oblitorated  ; 
a  tympanitic  percussion  note,  and  the  coin  sound,  may  b«' 
heard  over  the  upper  abdomen  ;  there  may  be  evidence  ()f 
free  fluid  in  the  peritoneal  cavity. 

Diagnosis--  Of  all  the  clinical  phenomena  enumerated, 
the  only  one  which  points  definitely  to  gastric  injury  is  the 
vttmiting  of  blood,  but  it  must  be  remembered  that  this 
occurs  also  in  injuries  affecting  only  the  mucosa  of  the 
stomach,  and  in  rupture  of  the  duodenum,  so  that  any 
intestinal  perforation  with  contusion  of  the  sttmiach  may 
present  the  appearance  of  complete  rupture  of  the  sti'mach 
wall.  As  a  rule,  though  rupture  of  a  hollow  viscus  can  be 
diagnosed,  the  localisation  of  the  icsion  to  the  stomach  is 
rarel\'  possible  before  the  abdomen  is  o|H'ned.  There  may 
also  be  multiple  gastro-intestinal  ruptures.  Obliteration  of 
the  liver  dulness  directly  after  the  accidi-nt  may  suggest 
r»ipture  of  the  stomach. 

Treatment —The  most  suitabi*;  incisi<m  is  placed  just 
to  the  left  of  the  middle  line  above  the  umbilicus,  but  an 
infra-umbilical  incision  will  also  be  necessary  to  remove  an\ 
e.vtravasated  gastric  contents,  and  to  cleanse  the  jH'riton»'a' 
ca\ity.  This  opening  may  be  made  through  the  right 
rectus,  and  by  means  of  these  two  incisi«ms  the  perit<meum 
can  be  thoroughly  irrigated  with  saline,  which  is  a  better 
method  of  cleansing  the  peritoneum  than  dry  s|w»nj,'ing 
where  there  uuiy  be  portions  of  undigested  food  free  in  ilie 
cavity. 

The  gastrit  rupture  should  be  closed  by  a  double  row 
of  Lembert  sutures  after  any  bleeding  \e>soIs  have  been 
separately  ligatured.  If  satisfactorx  closiue  is  uhtaineil. 
and  the  peritoneum  is  thoroughh  cltanseil,  tiiere  i-  \\>i  med 
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for  drainage,  but  if  the  gastric  wound  is  difllicult  to  close,  an 
omental  graft  may  be  used  to  reinforce  the  suture  line,  and 
a  cigarette  drain  left  in  the  wound  ;  if  there  is  doubt  as  to 
the  freedom  of  the  peritoneum  from  infective  material,  it  is 
well  to  drain  the  lower  incision. 

After  Treatment. — The  lines  to  be  adopted  here  ar«- 
the  same  as  those  which  the  surgeon  is  accustomed  to  observt- 
after  gastro-enterostomy.  We  prefer  to  rely  solely  on  rectal 
saline  during  the  first  twelve  hours,  and  then  to  begin 
feeding  with  measured  quantities  of  milk  and  water,  not 
more  than  one  ounce  at  a  time,  every  hour,  for  the  second 
twelve  Ijours  ;  after  this  th«'  amount  of  fluid  may  b.- 
increased  so  that  three  pints  are  taken  in  the  twenty-four 
hours  by  tlie  third  day  :  semi-solids  can  be  added  by  degrees, 
and  tlie  patient  takes  solid  fo(jd  at  the  end  of  eight  da\s. 
An  aperient  is  giv<n  on  the  fourth  night,  or  an  enema  earlier 
tlian  this  if  there  is  an\'  discomfort  due  to  flatulence.  The 
maintenance  (»f  the  Fowler  position  is  important,  and  a 
rarefiil  examinati<m  of  the  abdomen  must  be  made  from 
time  to  time  for  evidence  of  peritoneal  infection,  which  may. 
in  cases  of  extravasation  of  gastric  contents,  occur  a  con- 
siderable time  after  tin-  closure  of  the  rupture. 
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Rupture  of  the  Duodenum. 

Since  the  duodeniun  is  not  completely  invested  b\ 
|M-rituneum,  rupture  of  this  portion  of  the  small  intestine 
may  be  either  intra-  or  extra-fx-ritoneal.  and  if  the  injur\ 
be  »'xtensive.  extra\  asation  may  oc(  nr  both  into  and  behind 
the  peritoneal  cavity.  Both  the  jejunum  and  ileum  are 
more  liable  to  rupture  than  the  duodenum,  and  this  is 
dudbtless  acc<iunted  for  by  the  small  space  occupied  by  this 
portion  of  the  gut,  for  its  relative  immobility  predisposes  it 
to  injurx  Rupture  ot  the  duodenum  is  usually  due  to  it> 
b<in).i  cruslied  against  the  bodies  of  the  lumbar  \«-rtebra-, 
but  tearin;^  from  its  attaihments  may  sometimes  result  in 
niptuH',  .md  this  ty|>f  of  accident   may  lead  to  coniplett 


AIWOMISAI.   I Sy CRIES 


537 


severance  of  tlie  bowel,  a  condition  met  with  close  to  the 
pylorus  or  at  the  deudeno-jejunal  junction  more  often  than 
in  the  rest  of  the  duodenum.  Partial  nipture  is  usually  at 
right-angles  to  the  length  of  the  bowel,  and  involves  the 
anterior  wall  twice  as  often  as  the  posterior. 

Diagnosis.  Intra- peritoneal  rupture.— "Ww  clinical  aspect 
of  this  condition  closely  resembles  that  of  rupture  of  the 
stomach,  but  the  vomiting  is  apt  to  be  more  frequent  ;  the 
vomit  may  contain  blood,  and  it  is  usuall\-  bile-stained, 
though  bile  ma\-  be  absent  if  the  rupture  is  e.xtensive  and 
lies  above  the  bile-papilla.  We  have  seen  repeated  hiccough 
in  connection  with  rupture  of  the  duodenum,  but  the  main 
symptoms  due  to  perforation  do  not  differ  from  those  seen 
in  gastric  and  othtr  intestinal  ruptures.  Rigidity  of  the 
upper  segment  of  the  right  rectus  is  present  from  the  first, 
and  the  tenderness  is  often  quite  localised  ;  dulness  in  the 
right  Hank  may  be  found  early,  and  the  diagnosis,  if  blood  is 
absent  from  the  \omit.  rests  mainly  on  a  knowledge  of  the 
seat  of  the  accident,  signs  of  perforation  rather  than 
hemorrhage,  and  localising  signs  in  the  right  upper  abdomen. 
If  bl(H)d  is  present  in  the  vomit,  the  lesion  must  be  gastric  or 
duodenal,  and  the  decision  will  rest  largely  on  the  evidence 
of  subjacent  damagi  afforded  by  the  left  or  the  right  rectus 
res}H'ctively. 

F.xtra-pcritoncal  rupture.  It  is  usually  stated  that  in  this 
event  the  s\inptonis  are  more  equivocal  than  in  intra- 
peritoneal rupture,  and  in  many  cases  this  is  no  doubt  true; 
but.  on  the  other  hand,  retro-peritoneal  rupture  is  capable 
of  causing  severe  shock,  persistent  vomiting,  rigidity  of  the 
right  rectus,  ahdonunal  distensum.  and  even  some  dulness 
in  the  riglit  flank,  so  that  tliere  is  no  great  clinical  difference 
between  the  two  condition^.  H,  however,  there  is  evidence 
of  bktod  extravasation  and  surgical  emphjsema  in  the 
posterior  part  of  tlic  riglit  loin,  the  diagnosis  is  rendered 
probable,  tliougli  it  mki\  be  the  colon  which  is  ruptured. 
Escape  of  duodenal  ontcnts  leads  to  local  suppuration  in 
tilt  ri^lit  loin,  or  in  -i.nic  <  ;i><-s  to  infiltr.ition  of  the  alxiominal 
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wall ;  within  a  short  time  of  the  accident  bile  may  find  its 
way  forward  in  the  plane  of  the  transversalis  fascia,  and  tliis 
may  lead  to  diffuse  tenderness  of  the  abdominal  w.iU. 
Rupture  of  the  posterior  wall  of  the  duodenum  may  gi\e 
rise  to  very  slight  symptoms,  causing  only  local  suppuration 
«)r  a  right-sided  sub-phrenic  abscess ;  drainage  of  this  abscfss 
may  be  followed  by  a  fistula,  and  the  persistent  discharge 
of  bile  may  afford  the  first  clue  to  the  cause  of  tin; 
suppuration. 

Treatment. — The    operative     treatment    of     duodenal 
rupture  presents  many  difficulties,  owing  to  the  fact  that 
the  necessary  repiiir  of  the  injury  may  mean  a  lengtiiy 
operation,  and  ihe  patient  suffers  considerably  from  shock. 
However,  delay  means  further  risk  of  peritoneal  infection, 
and  therefore  an  attempt  must  at  once  be  made  to  restore 
the  lumen  of  the  canal.     It  must  be  admitted  that  very  few 
successes  have  been  recorded  in  cases  of  extensive  rupture. 
In  all  cases  the  exploratory'  incisicm  should  be  made  through 
the  upper  part  of  the  right  rectus  muscle,  but  before  the 
j>eritoneum  is  reached,  bile  may  be  observed  in  the  trans- 
versalis fascia  ;  if  this  is  present  it  points  to  retro-peritoneal 
upture,  but  nevertheless,  the  abdomen  should  be  opened 
'  ascertain  the  e.xtent  of  the  damage  sustained.     Intra- 
•ritoneal  rupture  should  be  treated,  like  all  intestinal  jjer- 
l«jrations,  by  closure  with  a  double  row  of  Lembert  sutures, 
but  care  nuist  be  taken  lest  stenosis  of  the  bowel  be  pro- 
thiced  ;   if  the  duodenum  is  completely  torn  across,  circum- 
ferential suture  may  be  impossible  owing  to  the  fixity  of  the 
gut.  and  then  the  relation  of  the  rupture  to  the  opening  of 
the  common  bile-duct  should  be  ascertained  ;  if  it  lies  above 
tlie  bile-papilla,  closure  of  the  duodenum  and  gastro-entero- 
stomy  is  the  correct  line  of  treatment  ;  if  it  is  situated  below 
the    bile-papilla,    this    must     be    supplemented    by   chole- 
« ystenterostomy  to  prevent  regurgitation  of  bile  into  the 
stomach.     If   complete    transverse    rupture    occurs,    as    it 
occasionally  does  at  the  du(Kieno-jejunal  junction,   Roux'.- 
gastro-enterostomj-  "  rn  V"  would  appear  to  be  the  must 
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suitable  uperatiim.  Rarely  will  tlu-  conditiun  of  the  patient 
allow  such  extensive  operations,  and  one  may  have  to  be 
content  with  shutting  off  the  injured  intestine  from  the 
general  peritoneal  cavity  with  gauze  packing,  allowing  for 
adequate  drainage,  and  leaving  the  restoration  of  the 
gastro-intestinal  canal  for  a  second  operation. 

Retro-peritoneal  rupture  is  even  less  amenable  to  simple 
suture  of  the  rent  in  the  duodenum,  and,  as  a  first  step, 
drainage  through  the  right  loin  should  be  established  after 
the  peritoneal  cavity  has  been  explored  ;  at  a  second  opera- 
tion the  pylorus  may  be  closed  and  gastrcM-nterostomy 
performed. 

In  all  cases  of  rupture  «)f  the  duodenum,  tlie  condition 
of  tlie  bile-papilla,  and  its  relation  to  the  seat  of  injury,  must 
be  <<insidered.  Stenosis  of  tlie  orifice  may  be  a  sequel 
leading  to  biliary  obstruction,  and  tnr  this  cholecyst-enter- 
()stom\  may  be  required. 


Rupture  of  the  Jejunum  and  Ileum 

Rupture  of  the  jejunum  i>  more  innunon  tliau  that  of 
the  ileum,  and  this  is  probabl\  due  to  the  simple  fact  tiiat 
the  jejunum  is  considerabl\  longti  than  the  ileum,  and 
therefore  offers  a  larger  surface  for  injury.  The  bowel  ma\' 
be  completely  torn  acroh^,  or  the  rupture  may  be  merely  the 
size  of  a  pinhole.  As  in  the  case  of  other  iH)rtions  of  the 
intestine,  contusions  and  tears  are  f.ir  more  common  than 
bursting.  The  immediatr  symptoms,  and  the  ultimate 
result  of  the  accident,  depend  greatly  on  tiie  state  of  the 
bowel  at  the  time,  and  if  the  bowel  contains  gas  only,  the 
outlook  is  more  favourable  than  if  it  is  loaded  with  fluid  ; 
if,  oil  the  other  iiand.  it  is  empty,  the  prognosis  is  even  better. 
It  is  said  that  fa'cal  e.xtravasation  occurs  in  .ibout  70  [ht 
cent,  of  the  cases,  and  its  absem  e  must  be  attributed  to  an 
empty  state  of  the  bowel,  and  the  paralysis  which  so  often 
foHttws  injury.     Fortunately,  multiple  rupture>  ar»'  rar«'. 

Diagnosis.     Some    ch-gree    lit    slioik    i>    .ilmo>t    .ilway^ 
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present,  and  it  is  probably  proportional  to  the  size  of  the 
nipture,  for  it  is  greatest  where  fsecal  extravasiition  mturs 
rapidly.  In  the  absence  of  extravasation  the  shock  may  be 
very  slight,  and  we  have  known  pjitients  walk  some  con- 
siderable distance  after  an  accident  causing  rupture  of  tin- 
intestine.  It  is  possible  that  since  severe  crushing  of  tin- 
gut  precedes  rupture,  there  may  be,  in  some  instances,  an 
appreciable  interval  between  the  accident  and  the  perfora- 
tion of  the  bowel  wall,  and  hence  the  delay  of  shtKk  and 
unbearable  pain.  In  a  few  hours  the  diagnosis  of  perf«tra- 
tion  is  fairly  certain,  from  the  tense  rigidity  of  the  abdominal 
wall,  the  rising  pulse  rate,  with  increasing  anxiety  of  facial 
expression,  and  restlessness  ;  these  signs  may  be  confirmed 
by  the  discovery  of  abnormal  dulness  in  the  flanks  and 
abnormal  tympany  in  some  other  part  of  the  abdomen. 
The  distinction  from  rupture  of  some  other  portion  of  tlie 
alimentarj-  canal  may  not  be  possible,  but  in  the  first  plan-, 
small  intestine  is  more  liable  to  traumatic  rupture  than 
other  portions,  and  secondly,  it  may  be  possible  to  locate 
the  rupture  by  finding  the  region  of  maximum  tenderness 
and  rigidity  ;  percussion  at  this  spot  may  reveal  local 
tympany  due  to  escaped  gas.  or  impaired  resonance  due  t<» 
extravasiited  faces  or  early  peritonitis.  If  such  an  area  can 
be  discovered  near  the  centre  of  the  abdomen,  and  bel«»w 
the  umbilicus,  the  lesion  ma\'  with  some  confidence  be  placed 
in  the  jejiuiimi  or  ileum.  Further  e\-idence  of  rupture  in 
tliis  sit«ati«>n  is  afford.'d  by  the  absence  of  frequent  vomiting, 
the  absence  of  blo«<d  in  tlie  vomit,  which  may  be  seen  in 
rupture  <»f  the  st»«»ach  i»r  duodenum,  and  the  absence  of 
cyanosis,  which  is  met  with  in  rupture  of  the  large  intestine 
with  f«tal  extra vasatitin.  Tlie  higher  the  rupture  in  tin- 
abd(»men,  tlie  greater  tin-  fixity  of  the  diaphragm,  and  there- 
fore in  cases  ot  ruptiir«-d  ih'um  there  is  nu)re  respiratory  moM 
iT.t  nt  exhibited  th;m  in  thos«  where  the  jejunum  is  implicated 
Treatment  Hi'  incision  should  be  made  over  thi 
supposed  siir  of  i  (Jiiire.  usuaUy  through  one  or  other 
rectus.      \,  \\r  ||.,%»   .ilreadj   >tatcd,  operative  interfereme 
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is  justifiable  even  when  the  diagnosis  is  still  in  question,  for 
the  essential  element  of  success  lies  in  reiKiiring  the  intestine 
before  the  onset  of  peritonitis.  Small  perforations  should 
be  closed  by  traiisverse  suturing,  after  tiie  edges  oi  tlie 
wound  have  been  trimmed,  if  there  is  much  laceration  ;  a 
double  row  of  interrupted  or  continuous  Lembert  sutures 
should  be  employed,  provided  this  dm's  not  cause  too  much 
infolding  of  the  bowel  wall  and  thus  predispose  to  stricture. 
If  the  intestine  is  completely  torn  across,  or  greatly  lacerated, 
resection  and  circular  enterorrhapliy  nuist  be  perf«jnued. 
and  the  siime  procedure  should  be  followed  if  there  are 
multiple  ruptures  close  to  one  anotiier.  .\s  in  all  cases  of 
end-to-end  anastomosis,  care  must  be  taken  not  to  denude 
the  bowel  of  its  mesentery,  and  the  mesenteric  portions  of 
the  gut  should  be  secured  before  tlie  rest  is  sutured. 

In  doubtful  cases,  where  contusion  of  the  bowel  is  so 
severe  that  rupture  is  imminent,  resection  should  be  carried 
out.  but  in  less  severe  injuries,  and  those  of  small  area,  the 
damaged  gut  may  be  infolded  with  sero-muscular  sutures. 

Wlien  suture  has  been  satisfactorily  performed,  and  the 
peritoneum  can  be  cleansed  by  sponging,  or  by  saline 
irrigation  in  the  case  of  diffuse  extravasation,  the  abdomen 
may  be  closed  without  drainage,  but  if  there  is  doubt  as  to 
the  security  of  the  line  of  union,  a  gauze  plug  should  be 
piissed  down  to  the  site  of  anastomosis  for  two  or  three  da\s  ; 
if  peritoneal  infection  is  present  at  the  time  of  operation,  the 
case  should  be  treated  on  the  lines  we  have  indicated  bv 
drainage  and  the  Fowler  position.  Where  the  condition  of 
the  pjitient  is  desperate,  the  surgeon  ma\  have  to  be  con- 
tent with  the  establishment  of  an  artificial  anus  at  the  seat 
of  rupture,  leaving  this  to  be  closed  at  a  later  d.ite. 

After  Treatment.  -In  uncomplicated  tases  this  f«)llows 
the  usual  lines  of  intestinal  anastomosis,  and  we  may  safely 
wait  until  the  third  night  for  tin-  administration  of  an 
aperient.  Where  jx-ritonitis  is  known  to  be  present,  the 
earh  'ise  of  magnesium  sulphate  or  calomel  mav  be  indic.ited. 
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rvlifd  ii^Min  to  maintain  the  |i.)tient's  strength  during  tlu- 
first  jf)  hours. 


Rupture  of  the  Large  Intestine 

Sinif  the  rrctuni  is  now  hi-Id  to  begin  at  the  third  piere 
<if  the  sacnini.  rupture  of  this  piirt  of  the  large  bowel  ran 
UHually  be  diagnosed  without  difficulty  by  consideration  of 
the  nature  of  the  accident  and  the  results  of  digital  examin.i- 
tion.  Such  accidents  commonly  accompany  fracture  of  tin- 
pelvis,  or  are  d»ie  to  |M-rforating  wounds  of  the  p«Tini'al 
region  ;  bl<MKl  is  discharged  from  the  anus,  and  the  pain  and 
discomfort  is  p«'lvic  :  if  undiagnosed,  the  ccmdition  may  lead 
to  |)el\ic  i)eritonitis  m  pelvic  cellulitis. 

AMominal  rupture  of  tin  large  intestine  includes  that 
<if  th»'  cacum  and  colon,  .ind  these  are  less  commonly 
affected  than  either  the  small  intestine  or  the  duodenum. 
Tlie  colon  resembles  the  duodenum  in  not  possessing  a  com- 
plete p-ritoneal  investment,  so  that  rupture  of  this  portion 
of  the  alimentary  canal  may  be  either  extra-  or  intra- 
peritoneal, or  both  varieties  (»f  rent  may  bo  present.  Extra- 
peritoneal rupture  is.  luiwexer.  extremely  rare,  and  ma\' 
easily  escape  diagnosis  until  the  incision  of  the  abscess  to 
which  it  gives  rise  is  followed  by  a  f*cal  fistula  ;  if  surgical 
emphysema  is  discovered  shortly  after  an  ab<lominal  injurN". 
the  diagnosis  may  be  made. 

Intra-peritcmeal  rupturr  of  the  colon  ptwsi-sses  special 
dangers  owing  to  the  infective  character  of  the  faecal  matter 
which  it  contains,  and  the  great  difficulty  i>f  cleansing  the 
lx;ritoneum  if  extravasation  has  taken  place.  Ff>rtunately. 
the  thickness  of  the  intestinal  walls,  and  the  slow  rate  of 
peristalsis,  afford  protection  both  against  ruptun-  and  extra- 
vasation. 

Diagnosis.  -  Kuptiu-e  of  the  ccdon  canii  )t  be  diagnosed 
with  any  degree  of  certainty  unless  it  be  an  extra-{)eritoneal 
ruptun-  on  the  left  side  causing  surgical  emphysema,  for  tin- 
same  condition  on  the  right  side  may  be  due  to  a  rent  in  the 
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diKKlcnuin  ;  intra-)K'ritoneal  rupture,  with  cxtru\'a<(atiun  of 
ficccs,  is,  according  to  our  experience,  suggested  if  cyanosis 
be  added  to  the  other  signs  of  rupture,  and  further  evidence 
niav  be  adduced  by  the  locaHsation  of  the  maximum  tender- 
ne)<s  and  rigidity  to  some  part  of  the  abdominal  wall  over 
the  course  of  the  cxcum  or  colon.  Both  gas  and  fseces  may 
escape  through  the  rent,  and  the  former  is  a  constant  factor 
in  rupture  of  the  cafcum. 

Treatment. — This  must  pnKeed  on  the  lines  we  have 
already  laid  down  for  nipture  of  the  small  intestine,  with 
especial  care  to  avoid  stricture  by  infolding;  too  much  of  the 
ilamaged  gut.  Extra-peritoneal  rupture  should  be  treated 
by  exploratory  cceliotomy.  to  make  certain  that  the  peritoneal 
aspect  of  the  intestine  has  rscap'd  injury,  followed  by  retro- 
jK-ritoneal  drainage  down  to  the  seat  of  rupture.  A  second 
trans-jH-riton'-al  operation  may  bt'  undertaken  at  a  later 
dat«',  when  the  condition  of  the  patient  warrants  it,  for  the 
closure  of  tlie  rupture,  and  this  usually  calls  f«»r  resection 
and  anastomosis. 


Lesions  causing  Biliary  Extravasation 

This  form  of  extravasation  may  be  due  to  rupture  of  the 
liver,  the  duodenum,  or  the  bile  ducts.  The  two  ft)rmer  have 
been  considered,  and  the  last  is  a  vcrj'  rare  accident  occurring 
by  itself ;  it  may,  however,  be  met  with  in  any  accident 
where  the  right  hypochondrium  is  the  region  damaged. 
The  gall-bladder  is  the  piirt  most  often  ruptured,  and  after 
this  the  cystic,  and  then  the  hepatic,  duct ;  rupture  of  the 
comm<m  duct  ahme  is  the  least  common  form  of  injury  to 
the  biliar\-  passages.  Healthy  gall-bladders  and  ducts  are 
not  very  likely  to  be  torn  by  a  blow  on  the  abdcmien  without 
external  wound,  but  pathological  changes  may  be  present 
without  an\'  noticeable  symptoms,  and  such  changes  may 
render  nipttire  more  liable  to  occur.  Of  these  lesions,  the 
most  dangerous  is  an  impacted  calculus  in  the  cystic  duct 
leading  to  hydrops  of  the  gall-bladder.     Sterile  bile,  if  poured 
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out  into  the  peritoneal  cavity  gives  rise  to  a  plastic  peritonitis, 
and  experimentally,  ruptures  of  the  ducts  have  been  pro- 
duced in  animals  without  fatal  results.  In  the  human 
subject,  however,  such  accidents  are  very  fatal,  and  we  do 
not  know  how  often  the  bile  is  sterile,  for  any  obstruction 
to  the  free  passage  of  bile  tends  t(j  cause  ascending  infection 
from  the  duodenum ;  a  plastic  peritonitis  also  may  be 
followed  by  suppuration,  due  to  the  transmigration  of 
organisms  from  the  adjacent  intestine.  In  most  fatal  cases 
death  is  due  to  the  form  of  peritonitis  in  which  the  bacillus 
colt  is  the  predominant  organism,  but  it  may  also  be 
due  to  cholsemia  from  absorption  of  bile  from  the 
peritoneum. 

Diagnosis. — In  addition  to  shock,  there  is  pain  in  the 
right  hypochondrium,  together  with  local  rigidity  and 
tenderness,  vomiting,  and  restlessness.  The  pain  may  go 
through  towards  the  right  shoulder.  Diagnosis  directly 
after  the  accident  is  well-nigh  impossible,  and  the  exact 
nature  of  the  injury  may  be  discovered  only  by  exploration. 
On  the  third  or  fourth  daj",  jaundice  is  present  in  about  half 
the  cases,  and  bile  is  then  usually  present  in  the  urine. 
Absence  of  bile  from  the  stools  points  to  rupture  of  the 
common  duct  rather  than  that  of  the  gall-bladder. 

Treatment. — In  cases  of  doubt,  early  exploration  is 
essential.  Small  ruptures  of  the  gall-bladder  should  be 
closed  by  a  double  row  of  sutures,  none  of  which  enter  the 
cav''\-  of  the  organ.  Extensive  rupture  of  the  bladder  may 
indicate  cholecystectomy.  Small  rents  in  the  ducts  should 
be  treated  by  suture,  care  being  taken  not  to  infold  too  much 
of  the  duct  wall.  Complete  rupture  of  the  cystic  duct  calls 
for  ligature  of  the  stump  and  removal  of  the  gall-bladder. 
In  complete  rupture  of  the  hepatic  or  common  ducts,  an 
attempt  should  be  made  to  unite  the  edges  by  sutures, 
but  this  may  be  very  difficult,  and  then  reliance  must  be 
placed  on  gauze  packing.  Where  the  common  duct  is  torn 
across,  cholecyst-enterostomj-  ma\'  be  utilised. 

In  all  cases  of  rupture  of  the  bile  ducts,  catgut  is  the  most 
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suitable  material  tor  ligatures  and  sutures,  and  drainage  ol 
the  wound  should  always  be  allowed  for,  together  with 
careful  gauze  packing  to  prevent  extravasation  of  bile  into 
the  general  peritoneal  cavity. 


Lesions  causing  Escape  of  Urine. 

We  have  already  considered  one  of  the  important  causes 
of  this  condition,  and  the  other,  which  is  equally  serious,  is 
rupture  of  the  urinary  bladder.  Intra-peritoneal  rupture 
of  the  bladder  is  more  serious  than  extra-peritoneal  rupture, 
for  the  latter  gives  rise  onlj-  to  urinary  infiltration  and 
cellulitis  in  the  pelvis,  while  the  former,  if  not  recognised 
earh'  and  treated  by  operation,  is  certain  to  be  fatal  from 
peritonitis. 

Etiology  and  Pathology  of  Rupture  of  the  Bladder.— 
This  accident  is  much  more  common  in  men  than  in  women, 
and  nearly  90  per  cent,  of  the  patients  aic  males,  and  mostly 
adults.  It  is  often  a  complication  of  fracture  of  the  pelvis, 
but  we  propose  to  consider  it  apart  from  this  condition,  since 
it  occurs  as  a  purely  abdominal  injury  in  many  instances. 
The  predisposing  condition  which  is  essential  to  rupture  due 
to  abdominal  injury  is  distension  ;  the  flaccid  empty  bladder 
may  be  torn  or  displaced  by  fractured  bones,  but  it  is  only 
the  full  bladder  which  is  liable  to  rupture  from  a  blow  on  the 
abdomen.  Such  blows  are  usuallj*  the  result  of  falls  from  a 
height  on  to  the  abdomen,  or  the  impact  of  a  hard  body  on 
the  hypogastrium.  Many  of  the  recorded  caseo  have 
occurred  in  patients  suffering  from  intoxication,  and  the 
explanation  is  that,  wliile  alcoholic  excess  tends  to  cause 
fulness  of  the  bladder,  micturition  is  neglected,  and  if  a 
forward  fall  occurs  the  over-distended  bladder  is  ill-pro- 
tected owing  to  the  rela.xed  state  of  the  muscles.  Rupture 
of  the  bladder  may  also  follow  artificial  distension,  and 
pathological  rupture  is  met  with.  Rents  due  to  injury  are 
usually  linear,  and  tlir  intra-pcrituneal  lesion  occurs  most 
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frequently  near  the  summit  of  the  viscus.  Extra-peritoneal 
lupture  involves  the  anterior,  or  less  commonly,  the  posterior 
surface.  Both  peritoneal  and  non-peritoneal  surfaces  may 
be  torn  at  the  san."  time. 

Symptoms  and  Physical  Signs.— Shock  may  be  very 
severe  after  this  injury,  but  in  our  experience  it  has  been 
slight.  The  pulse  rate  is  increased,  and  its  volume 
diminished.  The  temperature  is  not  materially  altered.  The 
most  characteristic  symptom  is  acute  pain  in  the  lower 
abdomen,  associated  with  an  urgent  desire  to  micturate. 
Such  efforts  result  in  the  passage  of  a  few  drops  of  blood 
only,  or  of  blood-stained  urine.  In  a  very  few  cases  urine 
may  be  passed  by  the  patient,  but,  as  a  rule,  the  condition 
is  one  of  painful  retention  following  injury.  Nausea  and 
vomiting  may  also  be  present.  Distension  of  the  lower 
abdomen  gradually  appears,  and  in  unrelieved  cases  signs 
of  peritonitis  rapidly  supervene. 

Although  the  pati-^nt  is  suffering  from  inability  to  mictu- 
rate, the  absence  of  a  palpable  bladder  is  characteristic; 
there  may  be  distension,  and  there  is  nearly  always  acute 
tenderness  and  rigidity  in  the  hypogastric  region,  with  per- 
cussion dulness  above  the  pubes  and  extending  towards  the 
flanks.    This  dulness  may  be  made  to  shift  with  alteration 
in  the  position  of  the  patient.     The  result  of  passing  a 
catheter  is  usually  to  draw  off  a  very  little  blood-stained 
urine,  and,  especially  if  a  metal  catheter  is  used,  the  point 
may  be  felt  to  pass  beyond  the  limits  of  the  bladder,  so  that 
in    some   cases    it  becomes    palpable  directly  beneath  the 
abdominal  wall ;  this  further  excursion  of  the  catheter  may 
give  exit  to  a  large  quantity  of  fluid — urine  which  has 
accumulated  in   the  peritoneal  cavity ;    this  quantity  is 
sometimes  greater  than  could  possibly  be  retained  within 
the  undistended  bladder,  so  that   die  diagnosis  becomes 
clear.    Another  point,  emphasised  by  Battle  in  his  oration 
before  the  Medical  Society  of  London  in  1910,  is  that  after 
a  catheter  has  been  so  passed  and  fluid  withdra\\Ti,  percussion 
shows  that  the  area  of  shifting  dulness  has  considerably 
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decreased— proving  that  the  fluid  must  have  been  withdrawn 
from  the  abdominal  cavit}'. 

Diagnosis. — In  most  cases  of  rupture  of  the  bladc'Li- 
there  is  httle  doubt  as  to  the  correct  diagnosis,  but  it  ma\- 
not  be  clear  whether  the  lesion  is  intra-  or  extra-peritoneal. 
Injury  to  the  kidney  can  usually  be  eliminated  by  careful 
consideration  of  the  accident  and  b\-  the  site  of  the  pain, 
tenderness,  and  swelling ;  frequent  desire  to  pass  water  is 
present  as  in  rupture  of  the  bladder,  and  i\\fi  may  be 
inability  to  do  so  for  a  few  hours,  but  the  power  of  micturition 
is  soon  restored,  and  the  amount  passed  or  drawn  off  by 
catheter  is  considerable,  and  it  is  freely  mixed  with  blood. 
Evidence  that  the  catheter  leaves  the  bladder  and  draws  off 
additional  urine  is  entirely  lacking. 

Rupture  of  the  urethra  c;.  ses  blood  to  escape  from  the 
meatus  apart  from  micturition,  there  is  local  ecchymosis,  and 
inability  to  micturate.  As  a  rule  a  catheter  cannot  be  passed 
into  the  bladder,  and  at  a  later  stage  there  is  evidence  of 
urinary  extravasation.  Rupture  of  the  urethra  close  to  the 
neck  of  the  bladder  does  closel\-  simulate  extra-peritoneal 
laceration  of  the  bladder  itself,  and  exploratory  operation 
mpy  be  needed  to  decide  between  these  two  lesions,  but  some 
reUance  may  be  placed  on  the  sensation  obtained  when  a 
metal  catheter  is  p  issed  by  an  experienced  hand,  since  it  is 
almost  possible  to  know  by  sense  of  touch  whether  the 
point  enters  the  bladder  or  not. 

Unfortunately  the  cystoscope  can  rarely  be  utilised 
satisfactorily  owing  to  the  collapsed  state  of  the  bladder. 
It  has  been  recommended  that  a  measured  quantity  of 
sterilised  salt  solution  should  be  injected  after  the  catheter 
has  been  passed  into  the  bladder,  and  that  evidence  of 
rupture  may  be  obtained  by  noting  the  discrepancy  between 
the  amount  injected  and  the  amount  which  escapes  through 
the  catheter.  This  is  not  an  absolutely  reliable  test,  and 
there  is  some  objection  to  increasing  the  amount  of  fluid 
which  may  have  passed  from  the  bladder  into  the  peritoneal 
cavity. 
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Treatment.- This  injury  still  has  a  high  mortality, 
but  it  has  been  steadily  reduced  by  operative  interference 
so  that  it  now  stands  at  about  20  per  cent.  The  object  of 
the  operation  is  to  remove  the  extravasated  urme  and  to 
close  the  wotmd  in  the  bladder  wall,  guardmg  agamst  the 
risks  of  subsequent  leakage.  It  can  hardly  be  knowii 
beforehand  whether  the  rupture  involves  the  peritoneal 
coat  <.r  not,  and  since  this  makes  the  condition  so  much 
more  serious,  the  first  step  in  the  operation  should  be  to 
open  the  peritoneal  cavity:  this  may  best  be  done  through 
a  paramedian  sub-umbilical  incision  of  sufficient  length  to 
allow  for  the  infiltration  which  may  be  expected  m  the 
pre-vesical  space.     The  extent  of  the  rupture  can  then  be 

ascertained.  *  ,  ki-wH 

Intra-peritoncal  rupturc.-VAne  and  extravas.ted  blood 
must  be  allowed  to  escape,  and  to  facihtate  this  the  head 
end  of  the  table  should  be  raised  and  the  pelvis  cleansed  with 
gauze  pads.     The  table  should  then  be  reversed  so  that    he 
pelvis  is  raised:  the  intestines  are  displaced  towards  the 
diaphragm,  and  covered  with  gauze  moistened  with  saline  , 
any  remaining  fluid  should  next  be  mopped  up  and  closure 
of  the  bladder  may  then  be  undertaken.     The  collapsed 
bladder  tends  to  retract  behind  the  pubes.  so  that  it  must  be 
raised    by  means   of    fixation-stitches  passed  through   its 
sen.us  and  muscular  coats  beyond  the  limits  of  the  rupture, 
which  may  be  a  vertical  or  oblique  fissure,  or,  more  rarely,  a 
circular  rent.     Two  layers  of  sutures,  preferably  o    catgut^ 
are    necessary;    the    first    should    be    sero-muscular,    and 
the    superficial    one    either    a    continuous    or    interrupted 
Lembert  suture.     If  the  margins  of  the  wound  are  not 
lacerated,  and  the  closure  of  the  bladder  is  satis  acton  y 
performed,  there  is  no  reason  why  the  peritoneal  cavity 
should  not  be  closed,  though  it  may  be  desirable  to  leave  a 
small  tube  in  the  lowest  part  of  the  incision  for  a  day  or 
two      Micturition  should  be  provided  for  by  cathetensation 
at  ngular  six-hourly  intervals,  or  by  tying  a  catheter  mt.. 

.1  _  i-i.,,u,.^  tr^f  tVirep  nr  four  daVS. 
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Fig.  28. — Suture  of  intra-  and  extra-peritoneal  rupture  oi  tlii? 

bladder. 

Intra-  and  Extra-peritoneal  rupture. — In  such  cases  tlit- 
incision  must  be  large  enough  to  expose  the  rent  fully,  and 
an  endeavour  should  be  made  to  shut  oft"  the  peritoneal  Irum 
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the  extra-peritoneal  part  of  the  lesion  ;  this  is  best  effected 
b\-  closing  the  whole  wound  with  the  first  sero-muscular 
layer  of  sutures  and  continuing  the  second  layer  of  con- 
tinuous Lembert  sutures  from  the  bladder  on  to  the  parietal 
peritoneum ;  the  second  line  of  stitches  of  the  extra- 
peritoneal portion  can  then  be  carried  out  with  a  separate 
suture.  The  peritoneum  may  be  completely  closed,  but  the 
pre- vesical  space  must  be  drained,  and  the  bladder  secured 
against  distension  by  regular  catheterisation  or  the  tying  in 
of  a  catheter.  If  there  is  too  much  laceration  to  allow  of 
this  ideal  treatment,  the  peritoneal  cavity  must  be  packed 
off  with  gauze  and  the  wound  treated  like  a  supra-pubic 
cystostomy. 

Extra-peritoneal  rupture. — This  will  probably  be  accu- 
rately diagnosed  only  after  the  peritoneum  has  been  opened 
to  explore  the  extent  of  the  damage,  and  the  parietal  peri- 
toneum must  be  carefully  sutured  before  any  attempt  is 
made  to  treat  the  rent  in  the  bladder.  If  it  is  practicable, 
the  same  method  of  suture  should  be  adopted  as  for  intra- 
peritoneal rupture,  but  the  only  situation  in  which  this  is  at 
all  easy  is  on  the  anterior  surface  of  the  organ.  The  difficulty 
of  this  closure  is  often  increased  by  the  infiltration  of  the 
pre-vesical  space  with  blood  and  urine,  and  if  it  cannot  be 
carried  out  completely,  partial  closure  with  a  large  drainage 
tube  passed  down  to  the  base  of  the  bladder  offers  the  best 
chance  of  recovery.  In  other  situations,  where  the  rent 
cannot  be  satisfactorily  reached,  multiple  incisions  must  be 
made  to  prevent  urinary  infiltration,  and  the  bladder  must 
be  drained  by  the  most  certain  route,  namely,  by  supra- 
pubic cystostomy.  In  the  case  of  rupture  close  to  the  neck 
of  the  bladder,  these  incisions  will  have  to  be  made  in  the 
perineum. 

After  Treatment. — The  patient  should  be  nursed  in  a 
semi-sitting  position  to  prevent  ascending  urinar>'  extra- 
vasation, and  the  dressings  must  be  carefully  examined  for 
evidence  nf  leakage  in  the  case  of  suture  of  the  bladder,  and 
frequently    changed.     If   regular   catheterisation    is    relied 
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upon  to  keep  the  bladder  in  a  flaccid  condition,  it  must  be 
continued  for  about  four  days,  and  the  same  length  of  time 
must  elapse  before  a  catheter  which  is  tied  in  is  withdrawn. 
If  signs  of  peritonitis  develop  after  the  bladder  has  been 
sutured,  the  only  chance  for  the  patient  lies  in  re-opening  the 
abdomen  and  establishing  free  drainage. 


CHAPTER   XVI 

DISEASES  WHICH   MAY  SIMULATE  ACUTE 
ABDOMINAL  LESIONS 

The  differential  diagnosis  between  the  \arious  acute  abdo- 
minal lesions  which  we  have  consid-red  in  the  preceding 
chapters  is  often  exceedingl\-  ditHcult,  so  that  the  most 
experienced  and  careful  clinician  is  bound  to  make  frequent 
mistakes  ;  but  when  the  volvulus  which  he  has  diagnosed 
turns  out,  at  operation,  to  be  a  strangulated  ovarian  cyst,  it 
is  only  his  reputation  which  suffers — the  patient  is  none  the 
worse.  The  essential  point  is  to  recognise  at  once  when 
laparotomy  is  necessarj-,  and  when  delay  is  safe.  It  may 
happen  that  a  mistake  in  this  differential  diagnosis  entails  a 
second  incision,  as  for  example  when  a  gastric  perforation 
has  been  mistaken  for  appendicitis  ;  but  even  this  is  a 
minor  error,  once  the  abdomen  has  been  opened. 

On  the  other  hand  the  differential  diagnoses  which  we 
are  about  to  consider — brietty,  tiiose  conditions  which  should 
be  treated  medically,  and  conditions  which  should  be  treated 
surgically — are  of  vital  importance.  Laparotomy  on  the 
first  day  of  Lobar  Pneumonia  is  a  distressing,  and,  it  maybe, 
a  fatal  blunder  ;  but  an  even  more  hideous  mistake  is  the 
treatment  of  peritonitis  by  expectorants  and  poultices. 
Yet  both  these  offences  against  diagnostic  accuracy  are 
committed  from  time  to  time.  W'e  believe  that  the  majority 
of  these  mistakes  are  attributable  to  some  degree  of  care- 
lessness in  history-taking  or  examination  ;  but  we  readily 
admit  that  there  are  instances  where,  after  the  most  searching 
investigation,  it  is  impossible  to  be  certain  whether  one  is 
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dealing  with  a  medical  or  a  surgical  condition — to  decide,  tor 
instance,  between  a  gastri«-  crisis  or  a  gastric  perforation  in 
a  tabetic  ;  or  even  to  decide  between  pneumonia  and  apjH'n- 
dicitis.  Three  rules  we  believe  to  be  of  fundanH'ntal  im- 
portance in  this  connection  ;  firstly,  nevei  take  any  diagnosis 
tor  granted,  however  obvious  it  may  appear  at  first  sight  ; 
secondly,  never  omit  an  examination  of  the  ciiest,  knee- 
jerks  and  pupils  ;  and  thirdly,  if  after  a  complete  investiga- 
tion of  the  case,  there  is  any  real  doubt  as  to  whether  to 
open  the  abdomen  or  not,  explore. 


(1)  Specific  Fevers 

(«)  Scarlet  Fever  is  seldom  mistaken  for  peritonitis, 
but  we  remember  one  case  in  which  the  onset  was  attended 
by  such  severe  abdominal  pi!in  and  incessant  vomiting  that 
high  obstruction  01  icute  pancreatitis  was  suspected.  The 
presence  of  sore  throat,  high  temperature,  tachycardia,  and 
lumbar  pains  should  arouse  suspicions  of  scarlet  fever. 

[b)  Enteric  Fever.— There  is  a  well-recognised  "  gastro- 
intestinal type  "  of  onset  of  enteric  fever  ;  it  is  abrupt, 
associated  with  rigors,  severe  abdominal  pain,  vomiting,  and 
diarrhoea  ;  these  cases  are  occic^innally  mistaken  for  some 
acute  intra-abdominal  lesion,  partii  iilarlv  ippendicitis  (the 
pain  and  tenderness  being  m(»t  ,11  k'-'^'  the  right  iliac 
fossa).  Points  in  favour  of  entem  ft'  voidd  be  a  pulse 
slow  in  proportion  to  the  temptratnn 
cough,  mental  torpor,  an<l  slight  if  ? 
without  any  reHex  rigidit\  ;  there  w 
leucopoenia  rather  than  a  leucocyt;)si> 
culture  or  a  positive  VVidal  reaction 
diagnosis. 

We  have  seen  one  instance  of  tlie  op^). 
young  man,  having  been  treated  by  hi>  di 
as  "abdominal  influenza,"   was  sent   to 
diagnosed  as  enteric  fever  :    he  was  tran-'-r'         >t  oii  "  to 
St.   Thomas's   Hospital  and  arrived   then    nv  "1  n 
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general  iM-ritonitis  of  apiM'iuliciilar  origin  ;    his  facies 
quite  stiggestivf  of  enteric  fever,  but  in  otlier  respects  the 
diagnosis  of  general  peritonitis  was  only  ttw)  obvious. 

(f)  Influenza. —The  abdominal  type  of  influenza,  witii 
its  prostration,  colicky  pains,  diarrhoea,  and  vomiting  may 
suggest  peritonitis  ;  but  as  a  rule  the  diagnosis  is  clear.  A 
slow  pulse  and  high  fever,  combined  with  orbital  headache, 
pains  in  the  back  and  limbs,  great  pnistration.  and  possibly 
some  respiratory  catarrh,  indicates  influenza.  It  is  worth 
pointing  out  that  appendicitis  may,  in  some  instances,  be  a 
complication  of  influenza ;  during  a  small  outbreak  of 
genuine  influenza  in  1905  we  met  with  7  cases  of  appendicitis 
in  which  the  onset  of  abdominal  pain  was  preceded  for 
several  daj's  by  influenzal  symptoms. 

(<0  Diphtheria. — Once  only  have  we  seen  diphtheria 
mistaken  for  an  acute  abdominal  condition  ;  a  young  woman 
was  admitted  to  hospital  in  a  collapsed  condition,  with  a 
history  of  one  day's  abdominal  pain  and  vomiting.  She 
made  no  complaint  of  sore  throat,  and  her  abdominal 
symptoms  were  so  severe  that  laparotomy  was  performed  on 
the  assumption  that  there  was  a  gastric  perforation. 
Nothing  abnormal  was  found  at  operation,  but  on  the 
following  day  her  fauces  were  found  to  be  covered  with 
membrane  from  which  the  Klebs-Loeffler  bacillus  was 
cultured.  During  convalescence  she  had  a  verj'  profuse 
haematemesis,  so  that  it  is  possible  that  we  were  in  fact 
dealing  with  an  acutt;  abdominal  condition,  namely,  that 
most  uncommon  disease  true  diphtheritic  gastritis. 

(e)  Mumps. — We  have  seen  one  instance  of  metastatic 
pancreatitis  complicating  mumjjs ;  a  young  man  had  a 
brisk  attack  of  mumps  complicated  by  orchitis  ;  while  the 
orchitis  was  subsiding  the  temperature  rose  again  to  101°, 
and  at  the  same  time  there  was  severe  epigastric  pain  and 
vomiting.  The  pancreas  was  palpable  and  tender,  and 
Cammidge's  pancreatic  reaction  was  positive.  These 
symptoms  subsided  in  48  hours,  and,  in  view  of  the  previous 
histf)ry,  there  was  no  difficulty  in  explaining  them.     It  is 
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I  oncfivablf  that  pancreatitis  complicating  an  undiagnosed 
case  of  mumps  miglit  give  rise  to  considerable  difficulty. 

(/)  Cholera. — A  sporadic  case  of  cholera  might  be 
mistaken  for  an  acute  abdominal  lesion — especially  if,  as  is 
sometimes  the  case,  the  collapse  and  abdominal  pain  were 
otit  of  all  proportion  to  the  diarrhoea. 


(2)  Intra-Thoracic  Diseases 

(«)  Pneumonia. — Tliat  pneumonia  can  mimic  to  the 
minutest  detail  acute  abdominal  lesions  is  recognised  by  all 
experienced  clinicians.  Some  mistakes  are  due  to  careless- 
ness ;  but  in  others  the  mimicry  is  so  perfect  that  laparotomy 
is  inevitable.     Here,  for  instance,  is  a  case  in  point — 

.\  little  Rirl,  aRttl  <),  was  admitted  to  hospital  at  3  p.m.  ;  at  8  a.m. 
on  the  same  morning  she  had  vomited  several  times  and  complained 
of  severe  pain  in  the  right  side  of  the  alxlomen.  On  admission  she 
looked  ill ;  the  face  was  a  little  flushed,  but  not  remarkably  so. 
The  alae  nasi  were  slightly  active  ;  there  was  no  herpes.  The 
tongue  was  very  foul  and  dry  ;  the  temperature  was  ioo-6,  pube  1 20, 
respirations  36.  There  was  no  cough  and  no  respiratory  grunt. 
The  abdominal  wall  was  slightly  retracted  and  universally  rigid  and 
tendrr,  the  tenderness  being  most  exquisite  in  the  vicinity  of 
McBurney's  point.  Xo  mass  could  be  felt  per  rectum,  and  it  was 
impossible  to  say  whether  there  was  any  localised  internal  rectal 
tenderness,  as  the  child  screamed  incessantly  throughout  th»- 
examination.  In  view  of  the  rapidity  of  the  respirations  the  chest 
was  examined  with  unusual  care,  but  nothing  amiss  could  be  detected. 
At  5  p.m.  the  abdomen  was  explored  through  a  low  right  rectus 
incision,  1  ut  nothing  abnormal  was  discovered  ;  the  appendix  was 
perfectly  healthy.  The  child  died  two  days  after  the  operation  ; 
the  highest  temperature  recorded  was  102',  and  until  a  few  hours 
before  death  the  respirations  were  always  less  than  40.  Repeated 
examinations  of  the  chest  revealed  no  abnormal  physical  signs. 
Post  mortem,  the  solitary  abnormality  was  a  small  central  patch  of 
pneumonic  consolidation  in  the  right  lower  lobe. 

It  is  with  children  that  difficulty  most  often  arises, 
pneumonia  simulating  appendicitis  or  vice  versa.  In  the 
peritonitis  of  diildhood  there  is  almost  invariably  a  definite 
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increase  in  tlie  respiration  rate,  and  the  alae  nasi  are  fre- 
quently very  active ;  on  the  other  hand  the  pneumonic 
child  may  have  but  little  cough,  and  never  produces  any 
sputum. 

In  the  case  of  an  adult,  pneumonia  is  most  frequently 
confounded  with  either  appendicitis,  or  with  gastric  or 
duodenal  perforation  ;  the  sudden  onset  of  abdominal  pain, 
often  accompanied  by  vomiting,  and  associated  with  a 
rigid,  tender  and  almost  motionless  abdomen,  makes  the 
resemblance  very  close — particularly  when  one  remembers 
that  a  friction  rub  is  not  uncommon  in  peritonitis. 

Differential  Diagnosis. — Too  much  reliance  must  not  be 
placed  on  the  past  history  ;  there  is  nothing  to  hinder  the 
subject  of  previous  attacks  of  appendicitis  or  indigestion 
from  having  pneumonia.  A  genuine  rigor  at  the  onset  is 
common  in  pneumonia,  rare  in  appendicitis,  and  almost 
unheard  of  in  perforations.  The  lateral  decubitus  is  the 
rule  in  pneumonia  ;  the  dorsal  decubitus  with  fle.xed  thighs 
in  peritonitis.  A  flushed  face,  herpes,  and  active  alae  nasi 
are  all  characteristic  of  pneumonia,  but  any  or  all  may  be 
seen  in  peritonitis.  Seldom  is  the  burning  dry  skin  which 
is  so  characteristic  of  pneumonia  found  in  peritonitis. 

Definite  signs  of  pulmonary  consolidation  are,  of  course, 
strong  evidence  of  pneumonia  ;  but  we  must  remember 
that  massive  pulmonary  collapse  may  occur  in  peritonitis. 
Moreover,  peritonitis  may  caust  a  definite  friction  rub  ; 
this  rub,  when  present,  is  almost  invariably  heard  low  down 
in  the  axilla,  or  over  the  lower  part  of  the  front  of  the  chest  ; 
a  rub  heard  over  the  base  behind  is  better  evidence  ot 
pneumonia. 

A  respiration-rate  above  40  is  quite  exceptional  in  periton- 
itis, and  one  above  30  should  always  arouse  suspicions  of 
pneumonia.  We  are  not  disposed  to  attach  any  great 
importance  to  the  pulse-respiration  ratio,  though,  of  course, 
a  great  reduction  of  this — i.e.  an  increase  of  respiration-rate 
altogether  out  of  proportion  to  that  of  the  pulse — is  always 
suggestive  of  pneumonia. 
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The  temperature  is  usually  more  than  ioi°  in  pneumonia  ; 
after  perforations  it  is  as  a  rule  sub-normal  during  the  stage 
of  shock,  and  in  even  the  subsequent  stage  of  peritonitis  it 
rarely  exceeds  ioi°,  at  any  rate  during  the  first  48  hours. 
The  temperature  is  a  less  useful  guide  in  deciding  between 
pneumonia  and  appendicitis.  It  must  be  remembered  that 
pneumonia  in  the  aged,  or  in  drunkards,  may  be  afebrile 
throughout. 

As  to  the  abdomen,  we  must  emphasise  the  fact  that 
pneumonia  may  cause  as  rigid,  tender,  and  motionless  an 
abdomen  as  any  peritoneal  lesion  ;  at  the  same  time  a 
rigidity  which  is  clearly  voluntary  rather  than  refiex,  is  in 
favour  of  pneumonia  rather  than  peritonitis.  Internal 
tenderness  per  rectum  would  suggest  peritonitis,  and  if 
definite  evidence  can  be  obtained  of  the  presence  of  either 
free  fluid  or  free  gas  in  the  peritoneal  cavity,  laparotomy  is 

called  for. 

One  word  more  ;  peritonitis  is  a  recognised,  if  a  rare 
complication  of  pneumonia  (0-3  per  cent,  out  of  7868  cases). 
As  a  rule  it  is  a  late  complication  and  the  diagnosis  is  ea^>•. 
It  mav  occur  early  in  general  pneumococcal  infections  ;  we 
remember  an  instance  in  the  case  of  a  little  girl  aged  6,  on 
whom  laparotomy  was  performed  on  the  first  day  of  a  sup- 
posed appendicular  peritonitis  ;  however,  the  appendix  was 
normal  and  the  peritoneum  but  slightly  injected,  with  a 
small  excess  of  peritoneal  exudate.  The  next  day  signs  of 
pneumonia  were  obvious;  on  the  third  day  pericarditis, 
and  on  the  fourth  day  meningitis,  developed.  P.M.  there 
was  also  general  peritonitis  of  pneumococcal  origin. 

Acute  dilatation  of  the  Stomach  {vide  Chapter  IV.)  has 
been  recorded  as  a  complication  of  pneumonia :  hence 
this  condition  must  be  excluded  before  peritonitis  is 
diagnosed.  Professor  Fussell  (American  Journal  of  Medical 
Science,  December,  1911)  has  pubhshed  five  cases  of  his 
own,  together  with  six  other  cases  collected  from  the  litera- 
ture'; of  the  II  cases  6  were  fatal ;  the  dilatation  occurred 
before  the  crisis  ir  H,  after  it  in  3  ;   there  was  collapse  in  5. 
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diarrhoea  in  2,  and  vomiting  in  6  cases.  Most  of  the  patients 
were  delirious. 

(6)  Pleurisy,  and  (c)  Pneumothorax.— The  physical 
signs  of  these  conditions  are  so  obvious  that  mistakes  are 
likely  to  be  made  only  when  an  examination  of  the  chest 
is  neglected.  The  remarks  made  pre\'iously  about  friction 
rubs  in  peritonitis  hold  good  here  also. 

{d)  Massive  Pulmonary  Collapse.— Dr.  Pasteur  has 
given  an  interesting  account  of  this  condition  in  his  Bradshaw 
lectures  (1908).  Operations,  particularly  those  in  the 
vicinity  of  the  diaphragm,  are  sometimes  followed  by 
diaphragmatic  arrest  with  consequent  collapse  of  large  areas 
of  one  or  both  lower  lobes.  The  symptoms  produced  are 
often  acute,  and  usually  dyspnoea  is  one  of  them.  In  the 
past  the  common  diagnosis  for  this  condition  has  been 
"  post-anaesthetic  pneumonia  "  ;  almost  certainly  a  large 
number  of  those  unfortunates  who  are  unsuccessfully  ex- 
plored several  days  after  a  laparotomy  for  a  non-existent 
sub-phrenic  abscess  belong  to  this  category. 

(e)  Pericarditis.— Dr.  Essex  Wynter  (Proc.  Roy.  Soc. 
Medicine,  Feb.,  1911)  has  drawn  attention  to  the  fact  that 
occasionally  pericarditis  may  simulate  peritonitis,  and  has 
recorded  several  interesting  cases  bearing  on  this  point. 
We  have  seen  one  such  instance — 

A  young  woman,  aged  20,  was  suddenly  seized  with  acute  epi- 
gastric pain  and  vomiting  of  such  severity  that  her  doctor  diagnosed 
ruptured  gastric  ulcer,  administered  morphia,  and  sent  her  up  to 
hospital  for  operation.  On  admission,  matters  w<!re  complicated  by 
the  patient's  being  under  the  influence  of  morphia  ;  laparotomy  was 
seriously  considered,  but  eventually  it  was  decided  to  await  develop- 
ments. On  the  day  after  admission  the  resemblance  to  peritonitis 
was  still  very  close,  and  pericarditis  was  not  yet  suspected.  Eventually 
signs  of  a  pericardial  effusion  became  obvious.  Her  symptoms 
vielded  to  salicylates,  and  durinp-  convalescence  she  developed  a  fine 
crop  of  rheumatic  nodules. 

In  these  cases  of  pericarditis,  as  Dr.  Wynter  has  pointed 
out,  there  is  diaphragmatic  arrest,  which  accounts  for  the 
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abdominal  immobility  ;  the  pain  is  of  course  a  "  referred  * 
pain.  Possibly  it  is  only  those  cases  in  which  the  diaphrag- 
matic region  of  the  pericardium  is  attacked  which  give  rise 
to  abdominal  symptoms  and  signs. 

(/)  Cardiac  Disease. — Acute  dilatation  of  the  heart 
is  often  associated  with  epigastric  pain  and  tenderness,  and 
with  vomiting,  but  the  urgent  dypsnoea,  with  cyanosis  and 
tachycardia,  and  an  increase  in  the  area  of  cardiac  dulness, 
usually  point  clearly  to  the  correct  diagnosis.  More  difficult 
are  certain  cases  of  chronic  cardiac  failure  which  are  cha- 
racterised by  the  predominance  of  abdominal  symptoms  ; 
in  one  instance,  for  example,  the  patient,  a  robust  young 
man,  complained  chiefly  of  abdominal  pain  and  vomiting  : 
his  only  cardiac  symptoms  were  rapiditv  and  irregularity  of 
the  pulse,  and  he  was  able  to  plaj-  lawn-tennis  without  any 
great  distress ;  yet  his  abdominal  pain  proved  to  be  due  to 
a  nutmeg  liver,  the  edge  of  which  was  at  first  obscured  by 
rigidity  of  the  superadjacent  muscles,  so  that  it  simulated  a 
perigastric,  or  periduodenal,  abscess. 

Infarction  of  either  the  spleen  or  the  kidney  may  give 
rise  to  abdominal  symptoms,  and  we  can  recall  several 
instances  where  such  patients  were  sent  up  to  hospital  with 
a  view  to  operation.  A  routine  examination  of  the  chest, 
and  a  realisation  of  the  fact  that  infarction  may  occur  in 
the  very  mildest  grades  of  cardiac  failure,  would  safeguard 
one  from  making  this  mistake. 


(3)  Diseases  of  the  Nervous  System 

(a)  Tabes. — Laparotomy  is  not  infrequentlx'  performed 
on  the  subjects  of  gastric  crises,  the  condition  being  mistaken 
as  a  rule  for  either  a  perforation  or  intestinal  obstruction. 
We  have  seen  one  tabetic  who  bore  the  scars  of  two  separate 
laparotomies.  The  mistake  should  not  be  made  if  its 
possibility  is  always  borne  in  mind.  Gastric  crises,  like  the 
other  sensory  phenomena  of  tabes,  may  occur  many  years 
before  the  appearance  of  ataxy.     An  investigation  of  the 
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pupils  and  knee-jerks,  and  an  inquiry  for  a  history  <>;  "gl^ten- 
iuK  pains,  girdle  sensation,  diplopia,  or  difficulty  with 
micturition,  will  usually  settle  the  question.  But  the  diag- 
nosis of  tabes  does  not  necessarily  exclude  the  possibilit> 
of  "peritonitis  in  addition.  The  two  conditions  were  com- 
bined in  the  following  case-one  of  the  most  difficult  we  can 
remember — 

C-    I-     labourer,  aged  40.     History  of   indigestion  ten   years  ago 
but  absolutely  none  since.     Denies  syphilis.     Three  years  ago  was 
?a  d  up   or  sL  weeks  and  had    •  a  lump  as  big  as  a  hen's  egg     m  the 
right  sU  of  the  abdomen.     On  J  uly  .4th  he  got  up  at  4  a.m.  m  perfect 
health    while  walking  about  at  6  a.m..  sudden  onset  of  very  m  ense 
aSominal  pain,  at  first  in  the  right  hypochondrium.  later,  generab sed^ 
twed  three  tinges.   Bowels  open  before  onset ;  not  smce.     Brought 
u^o  hlpita  at  .,  am.     Was  evidently  in  great  distress  ;   abdomen 
etracted     r^id    and    universally    tender.     Flanks    resonant     hver 
du iness  normll.     Fu.se  .4,  temperature  .8^  respirat-on  3A  t-gue 
clean      Pupils  unequal  and  almost  mactive  to  light.      l^n^e-jerks 
Xent.     on  further  mquiry  into  the  past  history,  no  trouble  w.h 
Surition.  no  eye  symptoms  and  no  ataxy      but  he  o-ed  ^P  t« 
"  screwing  pains  "  in  the  legs  during  the  past  year.     As  there  was 
suchXong  evidence  of  tabes,  it  was  decided  to  watch  h.m.    At  3  p.m. 
pulseto  temperature  ..°;  said  he  had  no  pain  ;  abdomen  not  qme 
so  riHid  but  still  very  tender.     At  <>  p.m.  pulse  100.  temperature  102    . 
said  he  had  "  no  pain  to  speak  of  ■  ;    abdominal  tenderness  now 
confined  to  right  Lc  fossa,     l.iver  dulness  normal.     At  10  p.m. 
lairotomy  ;    pin-point  perforation  of  duodenum  with  very  scanty 
exudaleTn'^vicLty.     Recovered,      rhis.  then,  was  an  example  of  a 
duodenal  perforation  in  a  tabetic. 

brother  perplexing  case  was  that  of  a  on.-legged  and  one-eyed 
mariner  who  was  sent  up  to  hospital  with  the  diagnosis  of  perforatec 
ZienaruTcer  His  solitarv  pupil  was  myotic,  inactive  to  light  anc 
ttheti  accomodation.  anS  no  knee-jerk  could  be  elicited  fron 
£  one  leg  ;  for  obvious  rea.sons  1  :ombergs  sign  could  not  be  investi 
^^ted  nor  could  one  compare  the  sizes  of  the  pupils.  He  gave  < 
characteristic  history  of  lightning  pains  so  that,  since  there  was  n, 
!.vfdence  of  peritonitis,  one  was  able  to  diagnose  a  gastric  crisis  witl 
some  confidence. 

(h)  Posterior  Nerve-root  Lesions.-Any  lesion  whic 
causes  posterior  root  irritation  of  the  nerves  supplying  tli 
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anterior  abdominal  wall  will  cause  it  to  become  painful, 
tender  and  rigid;  the  common  causes  are  spinal  syphilis, 
spinal  caries,  and  spinal  tumour.  We  have  seen  a  mistake 
made  once  only,  in  the  case  of  a  young  man  who  was  sent  up 
to  hospital  diagnosed  as  appendicitis,  but  who  was  in  realitx" 
suffering  from  spinal  syphilis. 

(c)  Herpes.— It  is  well  known  that  pain  and  hyperaes- 
thesia  may  precede  the  appearance  of  herpetic  vesicles; 
moreover  the  condition  is  frequently  febrile,  and  there  may 
be  initial  vomiting.  We  recollect  one  very  puzzling  case  : 
a  young  woman  vomited  and  complained  of  excruciating 
pain  over  the  right  iliac  fossa.  Hot  fomentations  were 
applied  and  she  was  sent  up  to  hospital  on  the  second  day. 
diagnosed  as  appendicitis.  Her  temperature  was  ioi°,  and 
there  was  intense  hyperaesthesia  wiih  rigidity  over  the  right 
lower  quadrant  of  the  abdomen.  There  was  a  large  vesicular 
patch  over  the  right  Uiac  fossa,  at  first  thought  to  be  due  to 
the  fomentations  ;  fortunately  an  examination  of  the  back 
revealed   typical   herpetic   vesicles   there,   and   saved   the 

situation. 

(i)  Intra  -  Cranial  Diseases.  —  Intra-cranial  tumour, 
abscess,  or  meningitis,  may  be  associated  with  incessant 
vomiting  ;  given  a  semi-comatose  patient  and  no  possibility 
of  obtaining  a  history,  abdominal  disease  might  be  suspected. 
We  have  never  known  the  mistake  made.  In  tuberculous 
meningitis  the  combination  of  incessant  vomiting,  obstinate 
constipation,  and  a  rigid  abdomen  in  a  chUd  who  screams 
wherever  he  is  touched,  may  suggest  acute  obstruction. 
Here  again  the  possibiUty  of  co-existing  conditions  must 
be  considered  :  on  one  occasion  we  saw  a  case  of  tuberculous 
peritonitis  develop  meningeal  symptoms,  to  which  were 
added  later  on  those  of  perforative  peritonitis ;  aU  three 
lesions  were  found  fosi  fnortetn. 

'  {e)  Functional  Vomiting.— When  functional  vomiting 
has  been  allowed  to  go  on  for  some  time  the  patient  may 
become  desperately  iU  ;  if  she  comes  under  observation  in 
this  condition  and  complains  of  abdominal  pain,  a  mistake 
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might  be  made.  The  correct  diagnosis  would  be  arrived  at 
on  the  history,  on  the  general  demean,  ur  of  the  patient,  on 
the  absence  of  reflex  rigidity  and  of  visible  peristalsis,  and 
on  the  effects  of  medical  treatment. 


(4)  Various  Other  Diseases 

(a)  Addison's  Disease  is,  as  a  rule,  a  chronic  condition, 
but  it  is  often  marked  by  acute  exacerbations,  when  vomiting 
may  become  incessant.  Occasionally  it  may  run  an  acute 
course  from  the  first,  and  the  patient  may  die  in  a  few  weeks 
with  perhaps  little  or  no  pigmentation.  We  have  seen  one 
such  case,  which  we  were  very  strongly  tempted  to  explore. 

A  girl,  aged  i6.  was  admitted  to  hospital  with  a  history  cf  three 
or  four  days'  repeated  vomiting,  with  constipation  and  ahdommal 
pain  She  was  not  wasted.  She  looked  very  ill.  appeared  to  be  in 
great  pain,  and  vomited  continuously.  The  abdomen  was  distended 
and  tender  everywhere,  but  it  was  quite  soft.  There  was  a  little 
brown  pigmentation  low  down  in  each  axilla,  but  none  elsewhere. 
She  died  two  or  three  days  after  admission.  P.M.  Both  supra-renals 
were  caseous  ;   no  other  lesion  was  found. 

(6)  Pernicious  Vomiting  of  Pregnancy.— It  is  neces- 
sary only  to  remind  the  reader  of  this  condition,  which  is 
easily  detected.  Nevertheless,  we  have  known  such  patients 
sent  up  to  hospital,  diagnosed  as  intestinal  obstruction. 

(c)  Cyclic  Vomiting  of  Children.— Here  again  the 
diagnosis  is  simple  if  a  careful  history  be  taken ;  but  the 
combination  of  repeated  vomiting  with  a  very  toxic  appear- 
ance and,  occasionally,  a  tender  abdomen,  may  be  misleading  ; 
we  remember  one  case  where  a  mistake  was  made. 

(ti)  Uraemic  Vomiting.— Incessant  vomiting,  intense 
headache,  and  in  most  cases  diarrhoea,  are  the  chief  symptoms 
of  the  gastro-intestinal  type  of  uraemia.  In  exceptional 
cases  vomiting  is  the  only  symptom,  and  this  might  arouse 
suspicions  of  peritonitis  or  obstruction.  In  a  majority  of 
cases,  however,  close  investigation  will  reveal  symptoms 
suggesting  uraemia— such  symptoms  as  headache,  torpor. 
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diarrhoea  (with  perhaps  bloody  stools),  m\iscular  cramps,  or 
twitchings ;  and  the  diagnosis  can  be  clinched  by  an  examina- 
tion of  the  urine,  and  perhaps  of  the  fundi. 

(c)  Acute  Glaucoma  should  be  borne  in  mind  as  a 
cause  of  uncontrollable  vomiting.  The  previous  history, 
the  intense  orbital  pain,  and  an  examination  of  the  eye, 
would  decide  the  diagnosis. 

(/)  Leukaemia.— We  remember  one  instance  in  which 
a  leukaemic  spleen  was  mistaken  for  an  inflammatory  mass. 

A  man  was  sent  up  to  hospital  with  a  week's  history  ot  abdominal 
pain  and  fever.  On  examination,  there  was  a  temperature  ot  loj^l- ., 
left  femoral  thrombosis,  and  an  indefinite  tender  mass  in  the  left  loin. 
This  lunip  was  considered  by  several  competent  observers  to  be  an 
inflammatory  mass,  but  a  white  count,  instead  r.f  reveahng  the 
expected  polymorphonuclear  leucocytosis,  showed  a  typical  leukaemia. 

(g)    Acute   Osteomyelitis   of   the    Lumbar   Vertebrae 

may  give  rise  to  symptoms  and  signs  suggestive  of  peri- 
tonitis ;  an  interesting  case  in  point,  where  the  lesion  was 
successfully  diagnosed  and  treated,  has  been  recorded  by 
Fraser  and  McPherson  {Lancet,  December  2nd,  1911,  p.  1543). 
to  which  paper  the  reader  is  referred  iot  the  bibliography  of 
the  condition. 

It  may  occur  at  any  age,  though  the  majority  of  the 
subjects  are  under  the  age  of  20.  There  may  be  a  history 
of  some  slight  spinal  injury,  and  sometimes  a  septic  focus, 
such  as  a  furuncle,  may  be  present  elsewhere.  The  onset  is 
sudden,  with  high  fever  and  frequently  rigors  ;  pain  is  the 
predominant  feature,  and  it  may  be  excruciating  ;  it  is  most 
intense  in  the  spine,  but  there  is  usually  abdominal  pain  ni 
addition.  This  abdominal  pain  may  be  associated  with 
abdominal  distension,  tenderness,  and  rigidity,  and  with 
diarrhcea  and  vomiting,  so  that  the  existence  of  peritonitis 
may  be  suspected.  The  intense  spinal  tenderness  to  palpa- 
tion or  movement  usually  indicates  the  correct  diagnosis, 
which  may  be  confirmed  by  the  early  appearance  of  men- 
ingeal symptoms,  or  of  evidence  of  pressure  on  the  cord, 
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e.g.  segmental  root  pains  and  hyperaesthesia  with  spastic 
paralysis  below  the  affected  level. 

(A)  Diabetes. — That  diabetic  C(»nia  ma>-  he  ushered  in 
by  attacks  of  severe  abdominal  pain  is  well  known,  and  then- 
are  numerous  cases  on  record  where  this  condition  sinuilated 
either  appendicitis,  a  gastric  or  duodenal  perforation,  or 
intestinal  obstruction.  A  mistake  might  easily  be  made 
were  the  routine  examination  of  the  urine  neglected. 

(»)  Henoch's  Purpura.— (Kirfr  Chap.  XIII.). 

(;)  Angio-neuroticCEdema.~(F/rf<r  Chap.  XIII.). 

(A)  Various  Forms  of  Intestinal  Colic— (r»</c  Chap. 
VII.). 

(/)  Infections  of  the  Urinary  Tract— (FiV/c  Chap.  XI.). 
(w)  Dysmennorrhoea.— (FjWc  Chap.  XII.). 
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pernicious  vomiting  of  pregnancv, 

plcu''.,^.  33H 

pneumonia,  353-35"< 

pneumothorax.  55H 

posterior  ncrve-nx/t  lesions,  5')0 

scarlet  fever.  533 

talH's,  33<i 

ura^mic  vomiting,  i'-i 
Diverticula,  intestinal.  27V 
Diverticulum  of  hernial  sac.  473 

-  -     ,  Meckel's.     See  under  Meckhl 
■■       nage  of  intestines,  105 

of  peritoneal  cavity.  73.  104 
•ssings.  77 
l...odenal  ulcer.  234-271 

ulcer  in  burns,  236 

ulcer,  histor>'  of,  237 

Duodcno-jejunal   flexure,   anatomv 

of.  5 
Duodenum,  anatom\     I.  4 

—  -  fossa;  in  connection  with.  25 

rupture,  of.  33() 

Dysmenorrhtra.  434-437 

,  acquired.  433 

,  differential  diagnosis  of.  435 

,  membranous.  433 

,  spasmodic.  434 

.  treatment  of.  43*>-437 

Embolism    of   mesenteric   arteries. 

450-455 
ICnteralgia,  292 
Enteric     fever     simulating     acute 

abdominal  lesions,  353 
Enteriiis,  acute,  280 
— — ,  phlegmonous,  2.S5 

• ,  tuberculous.  289-291 

Enterospasm.  292 

Epiploitis,  143-144 

Erosions,  gastric  hemorrhagic,  255, 

25t> 

Female  pelvic  organs,  2 1 
Fistula  biliary,  3b(i 


Flexure,  anatomy  of  the  — 
duodcno-jejunal,  3 
hepatic,  8 
splenic.  8 
Foramen  of  Winslow.  4 
Fossa duodcno-jejunalisolTrcitz,  25 
Fossa-     in     connection     with     the 
sigmoid  colon.  27 
in  neight)<>urhoo<l  of  ap|)endix, 

20-27 
in  neighbourhood  o(  tacuni.  2'' 
.  peritoneal.  23-27 
I'owler  (MisiMon.  77,  2711 

c;Ai.L-iii..\iir)KR,  anatomy  of,  ii> 

,  operative        proce<lures       for 
diseases  of  : 
cholecystectomy,  374 
communo-choledochotomy.  373 
eysto-choledochotomy,  374 
(iastralgia,  243 
(lastrectasis.  273-278 
liastric  ha'morrhagle  erosions,  235- 

—  neuroses,  243 

ulcer.  234-271 

'.i^tritis,  acute  catarrhal.  247 
nrrosive.  253 
'theritic.  232 

ranous,  252 

,  ph    ,monous.  230-232 

,  suppurative.  248 

Gastro-intcstinal  tract,  ruptur. 

outer  coat  of,  324 
(iastro-succorrhoca,  240 
Glaucoma,  acute,  simulating        itc 

abdominal  lesions.  563 
Gonococcal  peritonitis.  113-1 17 

H.iiMORKHAGE  from  ectopic  preg- 
nancy, 439-442 

om  peptic  ulcer,  272-275 

uom     rupture    of     vessels   of 

posteriorabdominal  wall,  333 

,  intra-pcritoncal  in  al  Nominal 

injuries,  517 

Haemorrhagic  erosions  in  peptic 
ulcers.  253 

Henoch's  purpura  simulating  acute 
abdominal  lesions,  402 

Hepatic  flexure,  anatomy  of.  8 

Hernia,  complications  of  strangu- 
lated, 473-483 

,  complications    due    to    taxis, 

(80-183 

,  diverticula  of  the  sac,  475 

,  en  bissac,  480 
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Hernia,  cncy»lfil,  473 

—  -,  KitHKrcnoiiH,  41)  { -yt-j 

—  ,  Kanxri-nouH,  treatment  (if.  ji)^, 

.V'7 
,  infantile,  475 
,  interHtitiiil,  475 

-  ,  intestinal  olmtructiim  iliie  to 

cliaphraKmatic,  211-22^ 

-  -,  intPHtinal  olwtruction  iliie  tii 

internal,  222-221) 
— ,  l.ittrfc'H.  471) 
,  lumtiar,  ^it2 

—  •   of  the  bladder,  47*1 

-  -  ,  of  uterine  appendaKes,  47H 

-  ,  (ifM-ration  for  Hiinple  HtranKu- 

lated  inKuinal  hernia,   4(i<>- 

47-' 

—  -•  ,  persistent    obstruction    after 

successful  reduction.  4'*  I -4M  J 

—  -,  rarer  forms  of,  4'<<»-44  i 

,  reduction  en  masse,  4H0 
,  retroKrade    stranKuIatiim    of, 
470 

,  Kichter's,  471) 

,  rupture  of  the  sac,  4S0 

-  -,  sciatic,  4<>o 

-  -,  stranKulated,     diaKnosis     of, 

4fi<i 

,  strangulated  femoral,  4S  {-48(1 

,  strangulated,     'rcatment     of, 

4''7-47'« 

—  -    -,  StranKulated    umbilical,  ^H<y- 

4«g 
— ,  tearing  of  sac  at  neck,  480 
--    -,  through  the  pelvic  floor,  4<ji 

,  ventral,  4S<) 

Hernial  sac,  abnormalities  of.  475 

,  diverticula  of,  475 

vermiform  appendix  in,  477 

Herpes,  simulating  acute  alxlominal 

lesions,  yn 
Historv  in  alxlominal  diseases,   ^<>- 

.17 
Hypersecretion,  intermittent,  24*) 

li.Eo-c.«CAL  valvi',  anatomy  of,  7 
Ileum,  rupture  of,  5  jq-542 
Ileus  paralytic,  iiy 
Incision,    technique   of   alxlominal, 

7"- 74 
Incisions,  site  of  abdominal,  '>7-7<) 
Infection,  bUiary,  3O5 
Inferior  vena  cava,  i<> 
Influerza,  simulating  acute  alxlomi- 

nal  lesions,  554 
Injuries,  coeliotomv  in  atxiominal, 

515 


Injuries.  intraiH-ritonpAllm-morrbage 
in  alHlominal.  517 
-,  phvsical  signs  of  alMlomlnal, 

—    -,  svmptomologv  of  alMluminal, 

lns|M'ctiim  of  aUlomen  in  disraiw, 

4«-47 
Intestinal  colic,  11)4 
diverticula.  J711 
'  nruros<'s.  21)2 

-  olwtruction.  acute.  1  n 
olMtructiim,    after  -  treatment 

of.  itii-170 
obstruction  by  adhesions,  |<<H- 

iol 

obstruction  by  lands,  ioi 
olmtruction   by   carcinoma   of 

ca-cum,  i<>i-lq« 
obstruction    by   carcinoma   of 

colon       )l  'li>H 

-  -  olwtrucv..       l)y  carcinoma   of 

rectum     .oi-2o< 
obstruction    by   carcinoma   <if 

>mall  intestine,  i4i   J44 
ol>struction  by  volvulus,  201- 

■«"7 

obstruction,  chronic,  145 

ol>struction,         constitutional 
signs  of,  HI 

-  ol)struction,   ditilerential  diag- 

nosis of,  I  j4 

obstruction   due   to   adherent 

Mi-clcel's  <liverticulum,  207- 

iO<) 

obstruction  due  to  diaphragma- 
tic hernia,  222-224 

-  obstruction  due  to  hernia  into 

duodenal       pouches,      227- 

22« 

obstruction  due  to  hernia  into 

lesser    sac    of    peritoneum, 
224-227 

-  -  obstruction   due   to   impacted 

calculi,  215-211) 

obstruction    due    to    internal 

hernia,  222-2H) 

-  -  obstruction     due     to      intus- 

susception, 170-174 

—  obstruction       due      to      pres- 

sure of  tumour  on  the  bowel, 

■J.«<>-24« 

obstruction     due     to     simple 

stricture,  210-213 

-  -  obstruction  due  to  strangula- 

tion     through      mesenteric 
apertures,  2i't~22i 
obstruction,  etiology  of,  146 


l\DE.\ 
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liiti-Ntiiiitl  olittriicticm,  Mmvo  RoI>-       l.yrnpliaticH  ol   tin    .ilMloininal 


lOll'-t   ll»>>l>lll,    l)>l 

iilMlrui'(i<>n.  Murphy's  Itutton, 

|lM> 

-  iilMtructii>n,  iwralytic,  niy-nn 
•  iliHl ruction,  phyHiml  hikhh  of, 

iilwtrucfion,  symptnmxof,  I  |H- 

151 
CI  I  mt  rue  turn,  treatrnvnt  i>(,  l.V>- 

"7" 
ulcrrHtion,  Hvphilitic,  lu^ 
ulceration,  urirmic.  ic>i 
Inli'xtim-,  unatomv  of  small,    • 
liitrstincM,  (lrainaK<'  of,  105 
Intra  alMlominal  tumours,  .^>  If 
Intracranial     dtsfascs,    simulating 

alxlominal  Ipsions,  30 1 
Intussusception,  170-191 
-.  (liai;nosis  of,  iHi-iS.j 
,  etiology  of,  170-174 
,  patholoKy  of.  174-177 
.  physical  sign-i  of,  170-lSi 
.  symptoms  of,  177 
,  treatment  of,  1H4-191 


vis«era,  ii>  i\ 
ol  the  alMloinimil  wall,  l>< 

.Massivk  pulmonary  collapse,  miuu 
latuiK    acute    alxlominul    lesions. 

Mavo  KolHton's  iMilibin.  i<>i,  y>i 
Meckel's  (liverticulum.  iTt 

diverticulum,  anatomx'  ■>f.  7 
diverticulum,     intestinal     ol) 
slruction    caused     liv    ailheri'ut. 
io;  -i(H) 
Mesenteric  apertures,  intestinal  ol>- 
struction  due  to  stranKuli'- 
tion  through,  iiih  i2i 
enilmlism  and  thromlM>sis,  \yy~ 

Mesentery,  laceration  of,  s^S 
Meso-col<m,  transverse,  l\ 
Mucous  colitis,  ^9) 
Mumps,  simulating  acute  alMloiuiiial 

lesions,  sn 
Murphy's  button,  Vto.  yu 
Muscles,  of  abdominal  wall,  i.*) 


Jkji'Nai.  ulcer.  371 

Jejunum,  foasse  in  connection  with, 

,  rupture  of,  339-542 


KiDNKY,    acute    infections    of    the 

urinary  tract,  ^29-4<5 
—     ,  I'ietl's  crisi-s  in  movable,  \if> 
,  renal  colic,  427-4^9 
rupture  of,  52f>-53i 
Kidneys,  anatomy  of,  13 


iyA<'EKATioN  of  mesentery,  52.S 

of  omentum,  3^4 
I-a|>arotomy,  technique  of,  *^\-'n 
L<'ad  colic,  294 
I.ee's  stitch,  300 
Lesser  sac  abscess,  134-133 
Leukaemia,    simulating    acute    al>- 

dominal  lesions,  363 
Liver,  abscesses  of,  37    -3H5 
-    -,  acute  yellow  ati     )hy  ot,  3!<»> 

—  ,  anatomy  of,  9 

—  ,  jaundice   of  phosphorus   poi- 

soning,  -iHS-igo 

—  ,  multiple  abscess  of,  3>i5 
,  rupture  of,  518-522 

—  -,  tropica!  abscess  ol,  37>» 

lAKal  peiitonitis,  120 


Nkrves  of  abdominal  wall,  17 
Neuroses,  gastric,  243 
-.  intestinal,  291 

Dhstru'CTIOn,  biliary,  304 

intestinal.       .Vfr    Intestinal 
Ohstri-'ction. 

Qidema,  angio-neurotic,  ^><\ 

Omentum,  laceration  ol,  52  } 
-  ,  torsion  of,  141-142 

Operation  for  simple  stranyuliiled 
inguin>tl  hernia,  4f>9-472 

<.)perations  for  diseases  ol  the  v,a\\- 
bladder,  371-379 

Operative  treatment  of  appendi- 
citis, 334-.M4 

Osteomyelitis  of  the  lumbar  verte- 
line  simulating  acute  alxloiuitial 
lesions,  5(13 

Ovarian  artery.  22 

-  -   -  cysts,  complications  of,   .(4^- 

'443 
cysts,  rupture  of,  443 
cysts,  suppuration  of,  445 
cysts,  torsion  of,  442 

I'Ai.fATioN   in   alxlominal  disease. 

47-5'* 
Pancreas,  anatomy  of,  1 1 
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Pancreas,    catarrhal   inllammatioriK 

of,  3i<i 
-— — ,  fat  necrosis,  394 
,  parenchymatous      inllamma- 

tions  of,  391 

—  ,  rupture  of,  532 

—  — ,  tumours  of,  52 
I'ancreatic  disease,  diagnosis  of,  ,^97- 

402 

disease,  diagnosis  of:  ahnornial 

metabohsni,  400 

—  disease,  diagnosis  of :  digestive 

symptoms,  398 

—  disease,    symptoms    disco\ xr- 
able  by  artificial  tests,  402 

Pancreatitis,     acute     parenchyma- 
tous, 409-421 

— — ,  catarrhal,  402-40S 
,  suppurative,  408 

I'aralysis     causing     intestinal     ob- 
struction, 229-239 

I'elvic  abscess,  128-131 

organs,  female,  21 

peritoneum,  28,  29 

Peptic  ulcer,  254-275 

Percussion   in  abdominal  diseases, 
54-59 

Pericarditis,   simulating   acute   ab- 
dominal lesions,  558 

Peri-colitis,  acute,  132-134 

Perigastric  abscess,  135 

Peri-renal  abscess,  131-132 

Peri-splenic  abscess,  127 

Peristalsis    in   abdominal    iliscasis. 
types  of  visible,  42-45 

Peritoneal  cavity,  drainage  of,   75, 
104 

—  -  fossae,  25-27 
Peritoneum,  anatomy  of,  22-21 

—  ,  functions  of,  81 -84 

—  ,  pelvic,  28,  29 

Peritonitis,  appendicular,   310,   318, 

341.  347 
•    -  at  the  extremes  ol  lilc.  c|ii   (»; 

,  auscultation  in,  95 

,  bacteriology  of,  83-88 

,  blood  changes  in,  05 

— ,  classification  of,  84 

,  complicated  tiiberciilou'  ,  1  ;7- 

141 
,  ditterential  diagnosis  of,  117  -o'l 


drainage  in. 


73.  '"♦ 


,  examination  of  urini  in, 
,  gonococcal,  1 13-1 1 7 
,  local,  1 20 

,  morbid  anatomy  "I,  ^^ 
.  physical  signs  of,  92— <Vi 
,  pneumococcal,  108-113 


Peritonitis,  post-operative  treat- 
ment of,  105 

— — ,  pre-opcrative  treatment  of, 
100-102 

—  ,  puerperal,  117-120 
,  serum  therapy  in,  io»> 

,  symptoms  of,  90-92 

,  technique  of  operation,   102- 

105 
,  treatment  of,  99-108 
,  vaccines  in,  too 
Peri-typhlitis,  appendicular,  315 
-      ,  operative  treatment  of   local 
appendicular,  341 
Physical  signs  in  abdominal  iliseases, 

37-41 
signs  of  peritonitis,  92-90 
Plane,  infra  costal,  i 

inter-tubercular,  1,  3 

—  ,  lateral  vertical,  i,  3 
-,  trans-pyloric,  3 

Pleurisy  simulating  acute  abdominal 

lesions,  558 
PneuTiococcal  peritonitis,  108-113 
Pneumonia,  complicated   by  acute 
dilatation  of   the   stomach, 

557 
-,  simulating    acute   abdominal 
lesions,  555-558 
Pneumothorax     simulating     acute 

abdominal  lesions,  558 
Poisoning,  phosphorus,  388 
Portal  thrombosis,  455-459 

vein,  19 

Posterior  nerve  root  lesions,  simu- 
lating abdominal  lesions,  500 
Post-operative   treatment    of    peri- 
tonitis, 105 
Pouch  of  Douglas,  21,  29 
Pregnancy,  ectopic,  437-442 
,  pernicious  vomiting  of,  simu- 
lating   acute    alHlominal    lesions, 

5".2 
Proctoclysis,  saline,  77,  344 
Puerperal  peritonitis,  11 7-1  211 
Pulse,  in  abdominal  diseases,  39 
Purpura,  Henoch's,  459- ti>3 
Pylephlebitis,  453~45<» 


Kkctim,  anatomy  of,  c* 

,  intestinal  obstruction  caused 
liy  carcinoma  of,  201-2113 
Kenal  colic,  427-429 
Residual  abscess,  ijii 
Rupture  of  bladder,  5(3-351 

of  colon,  542 

of  duodenum,  53(' 
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Rupture  of  ileum,  339-54* 
— —  of  jejunum,  539-54* 

of  kidney,  526-531 

of  liver,  518-522 

of   outer   coat  of   portion   of 

gastro-intestinal  tract,  524 

of  ovarian  cyst,  445 

of  pancreas,  532 

of  spleen,  422,  522-524 

— —  of  stomacli,  534-536 
of  vessels  of  posterior  abdomi- 
nal wall,  533 

Sahli's  test,  402 
Salpingitis,  445-449 
Scarlet  fever,  simulating  acute  ab- 
dominal lesions,  553 
Serum,  the  value  of  in  appendicitis, 
347-349 

therapy  in  peritonitis,  io(> 

Sigmoid  colon,  fossae  in  connection 

with,  27 
Skin,  disinfection  of,  ii\ 
Spleen,  abscess  of,  4^5 

-,  anatomy  of,  12 

-,  infarction  of,  424 

,  rupture  of,  422,  522-524 

,  torsion  of  the  pedicle  of,  423 

,  wandering,  423 

Splenic  capsule,  inflammation  of,  424 

flexure,  anatomy  of,  8 

Stomach,  acute  dilatation  of,  275- 

278 
,  acute  dilatation  of,  complicat- 
ing pneumonia,  557 
,  anatomy  of,  3 

,  rupture  of,  534-536 

wall,  abscess  of,  248 

Stricture,  intestinal  obstruction  duo 

to  simple,  210-215 
Sub-hepatic  abscess,  127 
Sub-phrenic  abscess,  120-127 
Supra-renal  capsules,  1 4 

Tabbs,  simulating  acute  abdominal 

lesions,  559 
Thrombosis  of  mesenteric  arteries, 

450 

,  portal,  455-459 

Torsion  of  omentum,  141-142 

•  of  ovarian  cysts,  442 

of  pedicle  of  spleen,  423 

Transverse  meso-colon,  23 
Treatment  of  peritonitis,  91^1  nS 
Tuberculous  appendicitis,  35'> 
•  enteritis.  289 


Tuberculous  peritonitis,  137-141 
Tumours  causing  intestinal  obstruc- 
tion, 239-241 
,  intra-abdominal,  50-54 

Ulcer,  duodenal,  254-271 
— ■ — ■,  duodenal,  in  burns,  256 

,  duodenal,  history  of,  257 

— — ,  gastric,  254-271 
,  jejunal,  271 

-  -,  peptic,_  254-275 

— ,  peptic,  diagnosis  of,  258-260 
.  peptic,  hairaorrhagc  from,  272- 

275 
,  peptic  pathology,  and  etiology 

of,  254 
.  peptic  perforated,   treatment 

of,  267-271 
,  peptic,  perforation  of,  260-267 
,  peptic,  symptomology  of,  257 
Ulceration,  intestinal  syphilitic,  291 

-,  intestinal  ura>mic,  291 

Ulcerative  colitis,  28()-289 
ljra?mic  intestinal  ulceration,  291 
vomiting  simulating  acute  ab- 
dominal lesions.  562 
Ureters,  anatomy  of,  14 
Urinary  tract,  acute  infections  of, 

429-'43.< 
Urine,  Cammidge's  reaction  in,  400 

.  examination  of  in  abdominal 

disease,  57 

,  examination  of  in  pcritonit'S, 

96 
-,  lesions  causing  escape  of,  54,s- 

551 
Uterine  colic,  434 

Vaccines,  in  appendicitis,  347-349 

— ■ —  in  peritonitis.  106 

Vena  cava,  inferior,  19 

Vein,  portal,  19 

Volvulus,  203-207 

Vomiting  in  abdominal  disease,  35 

.cyclic,  simulating    acute    ab- 
dominal lesions,  562 

,  functional    simulating    acute 

abdominal  lesions,  561 

—  —  of  pregnancy,  pernicious,  simu- 
lating     acute      abdominal 
lesions,  362 
-  -,  ursBmic,  simulating  acute  ,al>- 
(lominal  lesions,  5'iJ 

WiNSLOW,  foramen  of,  22 
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